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i

An investigation of the effects of public policy on spatial
concentration and company linkages in the maritime sector

Eoin Moynihan
Industry clusters (Porter, 1990, 1998b) have been the focus of numerous studies, and
public policy programmes in recent decades (Ketels, 2013b). The maritime sector in
particular has seen a number of maritime cluster organisations established in recent
years as policy tools for regional development. Cluster analysis has focused on identifying and mapping clusters, yet comparatively little research has been undertaken on
the optimal structure for cluster organisations (or initiatives) as additionality policy
tools, to achieve the aim of strengthening cluster linkages and boosting the innovation
capacity of cluster firms.
Therefore this research addresses the following questions:
1. To what extent is there a functioning maritime cluster in the Cork region, what
model best describes its structure, and its development to date?
2. How effective is the IMERC cluster organisation in its role of bridging ‘innovation
gaps’ and facilitating linkages between the cluster actors?
A nested methodology incorporating an analysis of cluster firms’ linkages utilising
the V-LINC methodology; participatory evaluation conducted in the form of a Delphi study; and case studies; is used to analyse the effect the structure of a cluster
organisation has on linkages within clusters. The analysis concludes that there is a
functioning nascent maritime cluster in the Cork region. It also find that the IMERC
cluster organisation is playing an effective role in bridging ‘innovation gaps’ between
cluster actors.
Keywords: Industry clusters, Innovation Gaps, Cluster Analysis, V-LINC, Cluster Organisations, Cluster Initiatives, Cluster Linkages, Delphi Study, Maritime.
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Chapter 1
Introduction
Economists and geographers have long sought to explain why an industry sector thrives,
expands and succeeds in certain locations, and not in others. Geographic concentrations of interconnected industries are often referred to as ‘clusters’. In recent years
cluster initiatives have become “a central part of industrial, regional and innovation
policy-making across the developed world” (Sölvell et al., 2003, p. 15).
From an economic perspective, the maritime sector is multi-sectoral, encompassing a
variety of activities, and includes industries both directly (e.g. fishing and shipbuilding
sectors) and indirectly (e.g. blue biotechnology and marine ICT) related to the marine
resource. There is an existing debate on the definition and characterisation of the
marine economy’s activities and sub-sectors. (Peng et al., 2006; Kildow and McIlgorm,
2010; Morrissey et al., 2011; Colgan, 2013; Pinto et al., 2015; Morrissey and Cummins,
2016).
The objective of this study is to answer two main questions: firstly, to what extent is
there a functioning maritime cluster in Cork and what model best describes its structure
and its development to date. Secondly, to measure the effectiveness of the role cluster
organisations perform within a cluster and how their role can be best tailored to the
make-up of an individual cluster in order to maximise their impact and benefits as
an enabling mechanism. Most importantly, how does a cluster organisation facilitate
linkages from a relationship perspective.
Cluster theory has in recent times become popular amongst policy makers for elements
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such as an “increased focus on the microeconomic business environment as opposed to a
traditional macro focus”, “an emphasis on regional and local areas” and “partnerships
across the ‘triple helix’, involving not only cluster firms and government, but also the
academic community” (Sölvell et al., 2003). Indeed, cluster theory has attained a
level of acceptance such that “cluster building and cluster development are now widely
viewed as key pillars of local development policies” (Duranton, 2011, p. 3).
Martin and Sunley (2003, p. 6) state that organisations and governments “from the
OECD and the World Bank, to national governments (such as the UK, France, Germany, the Netherlands, and Portugal), to regional development agencies, to local and
city governments (including various US states), policy-makers at all levels have become
eager to promote local business clusters.”
Alfred Marshall (1890, p. 332) introduced the concept of industrial localities whereby
several related industries develop in a geographically concentrated location. “When
an industry has thus chosen a locality for itself, it is likely to stay there long: so
great are the advantages which people following the same skilled trade get from near
neighborhood to one another.”
Some of the advantages to these industrial localisations Marshall (1890, p. 333) suggested included a greater supply of skilled workers: “a localized industry gains a great
advantage from the fact that it offers a constant market for skill. Employers are apt
to resort to any place where they are likely to find a good choice of workers with the
special skill which they require; while men seeking employment naturally go to places
where there are many employers who need such skill as theirs and where therefore it
is likely to find a good market.”
Michael Porter has been described as the “leading exponent of cluster strategies” (Duranton, 2011, p. 4). Industry cluster theory as developed by Porter (1990) describes
how an industry or group of related industries grows and becomes internationally competitive in a country, region, or city. Porter in his (1998b) Competitive Diamond of
Local Industrial Clustering, outlines “determinants of competitive advantage,” which
he believes create the context in which a nation’s firms are born and compete. The
determinants are the availability of resources and skills necessary for competitive advantage; the information that shapes opportunity perception and the directions in
2

which resources and skills are deployed; the goals of owners, managers, and employees
when competing; and the pressure on firms to invest and innovate. Politicians and
regions across the globe have adopted policies to develop and support industry clusters
as a mechanism for producing employment growth and competitiveness.
One of the key advantages Porter (1998c, p. 80) ascribes to clusters are the linkages
between the companies and institutions involved: “a cluster of independent and informally linked companies and institutions represents a robust organizational form that
offers advantages in efficiency, effectiveness, and flexibility.”
It is useful at this point to examine the maritime sector. The maritime sector is
no different in its increasing application of cluster theory. Chang (2011) and Benito
et al. (2003) have performed cluster analysis on the maritime sector in South East
England and Norway respectively. In the case of Chang (2011) the analysis primarily
used economic data, such as employee numbers in each of the marine & maritime
sub-sectors, and the number of companies in each sub-sector in the region to identify
geographic concentrations of maritime industry, whilst Benito et al. (2003) built on
Knarvik and Steen’s (1999) work to examine the connections between actors in the
shipping industry in Norway, against a backdrop of reduced innovation. De Langen’s
(2002) analysis of the maritime sector in the Netherlands was again a focus on the
shipping sector.
The aforementioned studies share an emphasis on the shipping and ship-building sectors. It is clear that existing studies have tended to concentrate on “traditional”
maritime sub-sectors and were performed before advances in maritime ICT and marine renewable energy, both of which are seen as growth areas for the maritime sector
in Ireland (Department of Agriculture, Food & Marine, 2012).
From an Irish perspective, Morrissey and O’Donoghue (2013) examined the potential
for an Irish maritime transportation cluster, and Brett (2007) examined the potential
of a maritime transport cluster in the Dublin region. However, there has not been
an in-depth analysis of the strength of linkages between maritime related industries in
Ireland and in the South West region in particular.
There are many varied definitions of clusters used by various authors (Enright, 1996;
Porter, 1998b; van den Berg et al., 2001; Ketels, 2013b; Manning, 2013). However
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there are also a number of constant themes throughout. Most agree that clusters are
formed by geographically proximate, interlinked nodes which create commonalities and
complementarities.1
A functioning cluster possesses a pool of skilled labour, and demonstrates cycles of
innovation and specialisation. The competitive environment within the cluster shapes
the environment in which local firms compete, invest and innovate within their sector.
This cycles stimulates and maintains diversity in a positive feedback loop (Marshall,
1890; Porter, 1990). “The relevant knowledge spillovers that affect innovation and
performance should be strongest within cluster and among related industries.” (Porter,
2003, p. 562)
A Cluster is defined for the purposes of this project as:
“Clusters are geographically proximate groupings of interlinked organisations and institutions, which both collaborate and compete. The relationships between the clusters
nodes create commonalities and complementarities.”
Therefore this research seeks to answer the following questions:
1. To what extent is there a functioning maritime cluster in the Cork region, what
model best describes its structure, and its development to date?
2. How effective is the IMERC cluster organisation in its role of bridging ‘innovation
gaps’ and facilitating linkages between the cluster actors?
One of the primary reasons for undertaking the research is to fill in some of the gaps in
the existing literature, especially in the area of the role of cluster organisations. Related
to this is examining the differing origins and structures of clusters, from bottom-up
organically grown clusters to top-down government mandated top-down clusters.
This research develops a ‘nested’ methodology which will be applied to maritime clusters. An absence of high quality and readily available primary quantitative data on
the maritime sector in Ireland necessitates the development of an alternative method
of gathering and analysing data surrounding the clusters and cluster organisations.
The research conducts case studies on the maritime clusters derived from the REMCAP
1

This area is discussed in more detail in Chapter 2
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project (2013) combined with economic data and information derived from previous
studies in the sector. These case studies provide the context in which the subsequent
evaluation methods are applied and can assist in tailoring those methods to the needs
of an individual cluster.
This study then applies the V-LINC method, derived from the Four i Linkage Scale
methodology used by Hobbs (2010) to classify, measure and present various models of
clusters by analysing linkages between firms which are then visualised using a software
tool (Byrne, 2016). The V-LINC analysis is performed on two European maritime
clusters in Cork, and in the Solent region of the United Kingdom. The Solent maritime
cluster was chosen through participation in an EU funded project, REMCAP (Resource
Efficient Maritime Capacity) and through the historical strength of the maritime sector
in the region.
Lastly a Delphi study is applied to the IMERC cluster organisation in order to evaluate
the role of the cluster organisation and its effectiveness in facilitating cluster linkages in
key areas. The panel of experts is derived from all areas of the triple helix - government,
academia and industry.
Ideally this study will add a component in an integrated system, which can be used to
record, classify, measure and present the cluster in its entirety with the cluster organisation at its core. This can then be used in order to make policy recommendations which
will ensure maximum growth in any given cluster. The nested analysis methodology
used in this study is presented in Figure 1.1.
Therefore this thesis documents the results of the V-LINC study of the Solent maritime
cluster and the IMERC cluster, and compares the results of each. It then outlines the
results of the Delphi study applied to the IMERC cluster organisation. The combination of the results of these studies are used to draw conclusions about effect a cluster
organisation has on the strength of linkages within that the cluster.
The thesis is divided into seven chapters, beginning with this introduction, chapter 1.
The remaining six chapters are organised as follows:
Chapter 2 builds a basis for the nested methodology by reviewing literature to establish
the existing concepts and theories in the area of clustering. It examines the origins
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Figure 1.1: Nested Analysis Methodology
Industry Analysis
① Cluster case
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of the industry cluster concept from theories of agglomeration and localisation, to
the different theoretical perspectives that developed from Marshallian and Italianate
districts to agglomeration / new economic geography. What is meant by a cluster is
defined for the purposes of this research and its characteristics outlined.
Chapter 3 provides an overview of the maritime sector and its global scope and scale.
The development of maritime cluster policies from a European and Irish perspective
over the last few decades is outlined before describing what is referred to as maritime
clusters – with an explanation of the ongoing debate over the exact definition of which
sub-sectors and related sectors constitute the ‘maritime sector’.
Chapter 4 examines several methods of cluster analysis, assessing them against the
research questions. After concluding that no one methodology could satisfactorily
fulfil every criteria needed, a ‘nested methodology’ is proposed. The key components
of this nested methodology, the V-LINC and Delphi methods, are described with the
proposed method of integrating them – to achieve a data-set which enables policy
recommendations and highlights areas for further quantitative research.
The results of the V-LINC studies on the maritime clusters in the Solent region of the
UK and in the Cork region of Ireland are presented in Chapter 5. For each, the results
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with accompanying visualisations are presented and discussed. The chapter concludes
by comparing and contrasting the results for the two clusters – describing how the
findings align and differ from what one would expect from cluster literature.
Chapter 6 presents the results of the Delphi study on the IMERC cluster organisation
from the initial construction of the survey tool through Rounds 1 and 2 of the expert
panel interviews. A concise theoretical rationale for each question is reviewed to link
back to the elements of a functioning cluster organisation discussed in the literature
review.
Finally, chapter 7 reviews the overall findings of the research, within which the empirical, theoretical and methodological contributions of the study are presented. The
limitations of the study are acknowledged and set out, and suggestions are made for
future research. The thesis concludes with some final remarks and policy recommendations.
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Chapter 2
Cluster Theory
Clusters and, more specifically - clusters in the maritime sector, form the fundamental
components on which the current research is based. Therefore, in order to define
clusters, a review of the literature and compilation of the constant features of these
cluster definitions, and of their application concerning maritime clusters is required.
No attempt can be made to evaluate a cluster and analyse how it functions without
first having established the existing concepts and theories in the area of clustering.
The next section examines the origins of the industry cluster concept from theories of
agglomeration and localisation, to the different theoretical perspectives that developed
to describe agglomeration and localisation from Marshallian and Italianate districts to
agglomeration / new economic geography.
A definition of a cluster is then outlined for the purposes of this research, and the
characteristics of clusters outlined. Finally, the popularity and criticism of cluster
theory is discussed together with situating cluster theory in the literature on regional
economic development and industrial policy.

2.1

Origins of the Cluster Concept

This section gives an overview of the evolution of the cluster concept. Most of the concepts identified here has emerged from two broad traditions: the neoclassical economic
tradition and the social and institutional tradition. Others, including Michael Porter
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and other economic development practitioners draw on elements and themes from both
traditions together with practical experience in clusters (Cortright, 2006).

2.1.1

The Neoclassical Economic Tradition

The neoclassical economic tradition has been a major school of economic thought
since the late nineteenth century. It has been the principal school of thought in most
‘developed’ countries since the mid-twentieth century. Other noneconomists such as
Jacobs, who write on urban and regional issues have also been influenced by aspects
of neoclassical thinking Cortright (2006); Desrochers and Hospers (2007); Duranton
(2017).

Marshallian Districts
Alfred Marshall is widely credited with the first clear description of industry clusters.
In his seminal work ‘Principles of Economics’ (Marshall, 1890), included a chapter on
‘The concentration of specialised industries in particular locations’. According to Marshall, the earliest instances of industrial localisation were brought about by physical
conditions such as climate and the existence of mines or quarries. In another of his
examples, localisation is brought about by the patronage of a court. The wealthier residents of the court created demand for goods of specially high quality, which attracted
skilled workmen from a distance. Indeed he makes reference to rulers deliberately
inviting artisans from a distance and settling them in a group.
In Marshall’s opinion, once an industry has chosen a locality, it is advantageous to
remain there. The concentration of related skills become a self-reinforcing mechanism.
Skills are passed on and developed. As Marshall (1890, p. 332) puts it, the “mysteries
of the trade become no mysteries; but are as it were in the air...Good work is rightly
appreciated, inventions and improvements in machinery, in processes and the general
organisation of the business have their merits promptly discussed: if one man starts a
new idea, it is taken up by others and combined with suggestions of their own and thus it
becomes the source of further new ideas.” This cycle of innovation, advancement and
specialisation he says leads to related supporting industries developing, “subsidiary
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trades grow up in the neighbourhood, supplying it with implements and materials,
organising its traffic, and in many ways conducing to the economy of its materials”
(Marshall, 1890, p. 332).
Furthermore, the use of expensive specialised machinery and equipment can be justified
in these industrial districts, though no individual firm may be very large; as there is
sufficient local specialised and supporting firms to make constant use of the equipment.
A further benefit to the locality from having such a concentration of specialised industry
is the existence of a pool of highly skilled workers. This in turn attracts other firms
seeking a good choice of workers, while “men seeking employment naturally go to
places where there are many employers who need such skills as theirs” (Marshall, 1890,
p. 333).
Figure 2.1: Marshall’s Triad of External Economies of Industrial Localisation (Based
on Marshall, 1890)

Marshall’s characterisation of these concentrations is portrayed in his model, the ‘Triad
of External Economies of Industrial Localisation’ (see Figure 2.1).
Although Marshall himself had little to say about how the process of industrial localisation actually starts, why it starts in certain places and not others, or exactly what is
meant by ‘local’; his contemporary Keir (1919) attributed localisation as a response to
resources, either in raw materials and power, or in unskilled labour. Others originated
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in particular places due to their proximity to markets.

Italianate industrial districts
The Italianate industrial district formed out of the application of Marshall’s industrial
district to Italy in the 1970s and 1980s, referred to by Markusen (1996, p. 297) as the
Marshallian industrial district’s “more cooperative, embedded Italianate progeny”.
Italianate industrial districts are characterised by the existence of a strong network of
small and medium-sized companies open to international competition and specialising
in the production of consumer goods with irregular and unpredictable demand.
Becattini (1990) did much to develop the concept of Italianate industrial district based
on the Marshall’s (1890) theories on industrial districts.
Compared to the implied passivity of firms in Marshall’s industrial districts, those
in Italianate districts exhibit frequent and intensive exchanges of personnel between
customers and suppliers and cooperation among competitor firms to share risk, stabilise
markets, and share innovation. In addition, local and regional governments may be
central in regulating and promoting core industries. A key feature of Italianate districts
is co-operation built on trust (Harrison, 1992; Saxenian, 1994; Markusen, 1996).
One of the key advantages identified in the Italianate industrial concept is the division
of labour which could be achieved by small producers, specialised in one or a few stages
of the supply chain, embedded in a local community where social forces cooperate with
economic ones. Small producers benefit from local-external economies of production,
resulting from the social division of labour within the local community (Becattini, 1990;
Sforzi, 2009).
Italianate industrial districts are open to international competition, basing their production on industrial activities, and not necessarily focusing on one sector, but rather
on an activity which contributes to multiple sectors or industries. The firms must be
in competition with each other else activity becomes concentrated in one or a few large
companies. They are also typified by an industrial atmosphere, internally generating
a wide range of positive external economies.
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These external economies affect the transmission of information, innovation and technology. They also affect the labour market, providing specific and generic training
characteristic of the dominant activity in the district. Costs are shared by different
companies meaning production becomes efficient because it is joint production. These
economies, external to the individual companies, but internal to the industry of the
entire district are more productive than competitors based in a large companies outside
the district (Becattini, 1990; Trullén, 2015).

Regional Science
For decades after Marshall’s pioneering work, little attention was paid by economists
to the concept of space. In the 1950’s, building on the work of German economists such
as Lösch and Von Thünen, Walter Isard (1956) helped promote the field of regional
science. Isard, an economist, built spatial components into his models to provide a
stronger theoretical basis for urban and regional planning than had existed previously.
In general terms, regional science is economics with a spatial emphasis. There is
often confusion between regional science and economic geography. Regional science is
characterised by its greater focus on mathematical modelling and economic theorising,
whereas economic geography has remained more empirical and less dependent on formal
languages (Johnston and Sidaway, 2015).
Regional scientists refined Marshall’s notion that firms benefit from being located near
other firms. Two kinds of external economies were identified: localisation economies
(gains from proximity to similar firms, especially firms in the same industry) and
urbanisation economies (gains from proximity to dissimilar firms, especially those in
other industries).
The term ‘urbanisation economies’ relates to the general economies of regional and
urban concentration that apply to all firms and industries in a single location, and
represents those external economies passed on to firms as a result of savings from the
large-scale operations of the agglomeration as a whole. These are the forces that lead
to the formation of industrial core regions and metropolitan regions (Glaeser et al.,
1992; Malmberg et al., 2000; Cortright, 2006; Guo et al., 2016). Localisation and
urbanisation economies are discussed in the discussion on Industrial Location Theory
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on page 31.
Regional science helped reintroduce space into economic thinking and developed the
distinction between localisation and urbanisation economies (Krugman, 1995; Cortright, 2006).

Jacobs Externalities
Glaeser et al. (1992) coined the term ‘Jacobs externalities’ in reference to the urbanist
Jane Jacobs. Jacobs (1969) argued that a wealth of industrial diversity in urban areas
is the most important source of knowledge spillovers. Jacobs maintained that new
knowledge created in cities drives human economies and progress.
According to Jacobs, economic development is derived from the creation and development of new products and new technologies (or “new work”). The diversity and
extensive interaction of economic actors within cities promote new work. Jacobs also
broadened the concept of urbanisation to include other types of diversity in addition
to industrial diversity (Glaeser et al., 1992; Cortright, 2006; Guo et al., 2016).
Urbanisation literature argues that general density of economic activity matters. Whether
this density is based on specialisation into specific clusters is either considered immaterial or even negative for economies’ outcomes (Jacobs, 1961; Fujita et al., 2001;
Brülhart, 2009; Glaesar, 2011). Cluster research suggests that urbanisation and cluster
economics can occur at the same time (Ketels, 2013a).

Agglomeration Economics / New Economic Geography
New Economic Geography or Agglomeration Economics stems from the fact that although clustering can be widely observed, this clustering of activities in particular locations has remained largely unexplained by mainstream economists (de Langen, 2004;
Krugman, 1991b). Krugman, in a continuation of Marshall’s (1890) theories on the
localisation of industry, identifies three general agglomeration economies: the presence
of a labour pool, the presence of suppliers and clients, and knowledge spillovers.
Over time, there has been extensive discussion around the nature of the externalities
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that lead to localisation of particular industries (Krugman, 1991a). The study of
agglomeration economies began with Alfred Marshall, with his original exposition of
the concept of external economies illustrated with the example of industry localisation.
Marshall defines external economies as ‘economies arising from an increase in the scale
of production...dependent on the general development of the industry’ (Marshall, 1890,
p. 374) These external economies, he goes on to argue, can often be secured by ‘the
concentration of many small businesses of a similar character in particular localities’
(Marshall, 1890, p. 338).
The term ‘agglomeration economies’ is used for all external economies that foster geographical concentration. Fujita and Thisse (1996) suggest that agglomeration is a
struggle between two opposing forces: centripetal (agglomeration) and centrifugal (dispersion). They argue that the existence of ‘externalities’ are a major centripetal force
since the geographical concentration of economic activities can be viewed as a snowball effect. The literature follows Marshall in identifying three reasons for localisation
(Krugman, 1991a; Fujita and Thisse, 1996; de Langen, 2004).

Labour Supply
A first agglomeration economy discussed by Marshall is the formation of a highly
specialised labour force based on the accumulation of human capital and face-to-face
communications due to the presence of a variety of firms with a similar labour demand
in a geographical cluster (Fujita and Thisse, 1996; de Langen, 2004)
Localised industry, are said to gain a ‘great advantage’ as it offers a ‘constant market
for skill’ due to a combination of employers being attracted to the cluster due to the
large pool of skilled labour, and skilled employees being attracted to the cluster by the
variety of firms requiring their specialised skills (Marshall, 1890, p. 333). The certainty
provided by this ‘constant market for skill’ makes it worthwhile for workers to invest
in specific training and education. It also reduces search costs for recruitment and
provides a gap for intermediaries to specialise in recruiting labour.
Finally, since alternative employment opportunities inside a cluster are relatively high,
job mobility is generally high as severance costs are usually low for employers and
employees are less dependent on one particular employer (de Langen, 2004).
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Knowledge Spillovers
The second agglomeration economy is termed ‘knowledge spillovers’ (see Marshall 1890;
Krugman 1995). Marshall (1890, p. 332) described the concept of knowledge transfer
within a cluster as ‘mysteries of the trade’ being ‘in the air’. In addition to skills
transfers, he referred to the transfer of knowledge of improvements in techniques and
processes.
Empirical research has shown that positive effects on innovation can result from regional
clustering (Baptista, 2000; Audretsch and Feldman, 1996; Howells and Bessant, 2012).
Baptista (2000) argued that externalities promoting the adoption of new technology
and ideas are stronger at the regional level and depend positively on the proximity
of early users. Audretsch and Feldman (1996, p. 639) make the case that investment
in R&D by private firms and research institutes “spills over” for third-party firms
to exploit. From their research they empirically proved that “industries where new
economic knowledge tends to play a more important role will have a higher propensity
to cluster together. Similarly, industries where skilled labor is relatively important also
tend to exhibit a greater degree of geographic concentration of production.”

Presence of Suppliers and Clients
The third agglomeration economy is the presence of suppliers and clients within a cluster. Within existing literature two main concepts regarding external economies help
foster geographical concentration - urbanisation and localisation economies (Baptista,
2003; de Langen, 2004; Rosenthal and Strange, 2004; Brett, 2007). Firstly, localisation
economies are the derived benefits for firms in the same or similar industrial sector
clusters within spatial proximity. The second is the urbanisation externality which
refers to the benefit derived by firms in many different industries within spatial proximity, especially in cities. A cluster is subjected to a core economic specialisation and
therefore it becomes attractive for firms ‘downstream’ in the value chain, as other cluster firms can provide specialised inputs. Conversely, ‘upstream’ firms benefit from the
presence of (potential) customers. The presence of numerous and varied suppliers and
clients in the context of an industrial cluster can incur lower transaction costs for firms
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and greater access to specialised outputs such as business services, personnel, training
and trouble shooting (Porter, 1998e; Enright, 2003; de Langen, 2004; Brett, 2007).
Acting in opposition to the above agglomeration economies, there exists ‘dispersion
forces’. Of these, two are widely acknowledged: land scarcity and congestion (Fujita
and Thisse, 1996; de Langen, 2004). Since firms become attracted to locating within
a cluster due to the agglomeration forces, land prices increase which can consequently
decrease the attractiveness of locating within a cluster. The second dispersion force
is also a consequence of a cluster’s success. The scarcity of land coupled with the
concentration of economic activity is likely to result in congestion.

2.1.2

The Social and Institutional Tradition

Rather than focusing on the response of individual firms to economic incentives, many
geographers, urban and regional planners, sociologists, and political scientists, as well as
some economists, approach the study of business location from a social and institutional
perspective – focusing instead on the effects of social forces and relationships that, in
this tradition, cannot be fully reduced to the market decisions of individuals (Cooke
and Morgan, 1998; Maskell and Lorenzen, 2004; Lorenzen, 2005; Cortright, 2006).
Among the most important of these social forces are customs, technological change,
organisations, and social networks.

Business Organisation
One school of social and institutional thought analyses clustering by examining the
organisation of production within and between firms. From this perspective, many
features of the economy are shaped by such factors as the types of technologies firms use,
how work is structured within and between firms, the relationships between employers
and employees, and the locations of firms (Cortright, 2006).
Piore and Sabel (1984), in their case studies of Italian industrial districts, showed that
networks of small craft-oriented firms were thriving by producing distinctive, highquality products for the international market in a diverse array of sectors. Agility was
one of the key success factors for these clusters – the firms’ ability to rapidly discern
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and respond to changes in market demand allowed them to exploit high-reward market
niches. These groups of firms were supported by a variety of institutions and a culture
of cooperation that enabled them to match or offset many advantages of scale that
were previously available only to large firms (MacKinnon et al., 2002; Cortright, 2006).

Geography and Urban and Regional Planning
Case studies of clusters in industries such as the technology (Saxenian, 1994) and
the film industry (Scott, 2004) have provided valuable insight into the processes of
industry clustering. For example, Saxenian (1994) found that advantages arose from
entrepreneurship, labour market flows, and a local culture that facilitated innovation.
According to Storper (1997, p. 19), proximate firms share “untraded interdependencies”
– knowledge spillovers which are available to firms that have a presence in a region and
relationships with other firms. In some cases, these nontraded connections overlap
with traded input-output relations, but often the connections are untraded (Sabel and
Zeitlin, 1985; Storper, 1997; Cortright, 2006).
The changing role of cities in the global economy, and the effect on the function of urban
economies has been an area of increasing interest in recent years (Sassen, 2013). Global
competition has altered the employment and pay levels in the low-skilled manufacturing
jobs that have often provided economic opportunities in urban areas (Pastor et al.,
2000).
The interactions between the global and the local has led to a debate over the role of
cities. While some see local advantages such as knowledge creation as a key determinant
of success in a global economy (Saxenian, 1994; Storper, 1997), others such as Sassen
(2013) argue an increasing inequality is opening up between cities able to harness
the economic power of international finance and multinational corporations, and those
cities which are unable to do (Cortright, 2006).

Clusters as Social Networks
In recent years, social network analysis techniques have been applied to examining
the structure of interactions in geographical clusters (Ter Wal and Boschma, 2009;
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Boschma and Frenken, 2010; Balland, 2012). Social network analysis is viewed as
a useful heuristic tool in the conceptualisation of inter-organisational interaction and
knowledge flows (Ter Wal and Boschma, 2009), and above all explore the range of interorganisational ties, that is the collaborative ties between firms and their relationships
with ‘institutions’.
Network theory challenges some of the traditional assumptions regarding knowledge
diffusion and spillovers within clusters. Network theory suggests that rather than a
knowledge network encompassing all firms within a cluster, it is far more likely that
networks will be unevenly distributed among firms. It also recognises that clusters are
not merely territorial entities, but social constructs and consequently though linkages
may be dense between local agents, but may also span the world. Indeed, it has been
argued that extra-cluster linkages may be crucial to overcoming processes of ‘lock-in’
in clusters (Asheim and Isaksen, 2002; Ter Wal and Boschma, 2009).
Giuliani and Bell (2005), using network analysis on firms in a Chilean wine cluster,
found that firms differed largely in their centrality in the local knowledge diffusion
network. Additionally they found some extremely strong external linkages between
some cluster firms and organisations beyond the cluster’s boundaries. Morrison (2008),
in a study of a furniture manufacturing cluster in Southern Italy, showed that some
large firms were well-connected to organisations outside the cluster and were acting as
gatekeepers, passing acquired external knowledge though the local network of cluster
firms.
The consensus among the existing literature is that the innovation process within clusters requires interaction between complementary organisations such as research institutions, educational facilities and capital suppliers (Porter, 1998b; Cooke, 2001; Ter Wal
and Boschma, 2009; Ketels et al., 2012). The application of social network methodology can provide further information by more systematically mapping the network
relations of these key agents within and outside the region, and thus analysing how
well they are connected, and at what spatial levels.
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2.1.3

Porterian cluster concept

Marshall’s Triad was built upon by Porter in his text ‘The Competitive Advantage of
Nations (1990)’ in which he developed his ‘Competitive Diamond’. Porter sets the
question: ‘Why does a nation achieve international success in a particular industry?’
The answer according to Porter lies in four broad attributes of a nation that shape
the environment in which local firms compete, that promote or impede the creation of
competitive advantage.
The determinants, individually and systemically, create the context in which a nation’s
firms are established and compete: the availability of resources and skills necessary for
competitive advantage in an industry; the information that shapes what opportunities
are perceived and the directions in which resources and skills are deployed; the goals
of the owners, managers, and employees that are involved in or carry out competition;
and most importantly, the pressures on firms to invest and innovate.
Figure 2.2: Porter’s Competitive Diamond of Local Industrial Clustering
(Based on Porter, 1998b)

Firm Strategy and Rivalry
Chance

Vigorous competition among
locally-based rivals

Factor Input Conditions

Local Context

Local labour, capital and natural
resources; physical,
administrative, information and
technological infrastructures;
specialised inputs

Local environment that
encourages appropriate forms
of investment and Sustained
upgrading

Demand Conditions
Sophisticated and demanding
local customer Specialised local
demand Customer needs that
anticipate those elsewhere

Related and Supporting
Industries
Presence of capable locally
based suppliers and
competitive related industries

Government

Porter alleges that this ‘diamond’ is a mutually reinforcing system. The effect of one
determinant is contingent on the state of others. Advantages in one determinant can
also create or upgrade advantages in others. Although competitive advantage can ex-
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ist based on only or two determinants in an industry based on natural resource or
in relatively unsophisticated technology or skills, Porter argues that such advantage
usually proves unsustainable since it shifts rapidly and global competitors can easily
circumvent it. Instead, advantages throughout the ‘diamond’ are necessary for achieving and sustaining competitive success in the knowledge-intensive industries that form
the backbone of advanced economies. Advantages in every determinant is not a prerequisite for competitive advantage in an industry. The interplay of advantage in many
determinants creates self-reinforcing benefits, which become extremely difficult for foreign rivals to replicate (Porter, 1990, p. 72)
Porter notes two additional variables which can influence the national system in important ways, and are necessary to complete the theory: chance and government.
Chance events are developments outside the control of firms and usually the nation’s
government, such as “pure inventions, breakthroughs in basic technologies, wars, external political developments, and major shifts in foreign market demand. They create
discontinuities that can unfreeze or reshape industry structure and provide the opportunity for one nation’s firms to supplant another’s. They have played an important
role in shifting competitive advantage in many industries”
The final element Porter considers necessary to complete the picture is government.
At all levels, government can improve or detract from the national advantage. By
examining how policies influence each of the determinants, government’s role is see most
clearly. Policies such as regulation, investment in education or government purchases
can impact different determinants in the ‘diamond’. Policies implemented without
consideration of how they influence the entire system of determinants are as likely to
undermine national advantage as enhance it (Porter, 1990, p. 73).
As a result of this system of determinants, a country’s competitive industries will not
be evenly distributed across the economy, as Porter has found from the analysis of
individual nations. The systemic nature of the ‘diamond’ causes industries to form
in geographically concentrated localities which Porter terms ‘clusters’. Competitive
industries within these clusters are usually linked through ‘vertical’ (buyer/supplier)
or ‘horizontal’ (common customers, technology, channels, etc.) relationships. The
phenomenon of industry clustering is so pervasive, Porter posits that they appear to
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be a central feature of advanced national economies (Porter, 1990, p. 148).
Porter contends the reasons for clustering grow directly out of the determinants of
national advantage and are ‘a manifestation of their systemic character.’ The whole
process is mutually reinforcing wherein one competitive industry helps to create another. In many instances such an industry is the most sophisticated buyer of products
and services it depends on. The presence of such a strong buyer becomes of utmost
importance to developing competitive advantage in supplier industries. In illustrating
his point, Porter makes reference to the example of the strong international position
of Japanese automobile manufacturers gradually elevating the stature of Japanese automotive suppliers internationally (Porter, 1990, 2000)
When a cluster forms, benefits flow forward, backward and horizontally; the whole
group of industries becoming mutually supporting. Porter believes that aggressive
rivalry in one industry tends to spread to others in the clusters. This results in benefits
such as a stimulated diversity in R&D approaches, a free flow of information and a rapid
diffusion of innovation through the conduits of suppliers or customers who have contact
with multiple competitors. By this means, people and ideas combine in new ways
and the often unanticipated interconnections within a cluster lead to the perception
of new ideas and entirely new opportunities. The manner in which clusters affect
competition can be described in three broad ways: first, by increasing the productivity
of companies based in the area; second, by driving the direction and pace of innovation
- underpinning future productivity growth; and third, by stimulating new business
formation, thus expanding and strengthening the cluster itself. (Porter, 1998b, p. 80)
In Porter’s view of clusters, they become vehicles for maintaining diversity and the
inward focus, inertia, inflexibility, and accommodation among rivals that traditionally
slows or blocks competitive upgrading and new entry. By creating innovation from
within the cluster, national industries are therefore more able to sustain advantage
instead of losing it to other nations who innovate (Porter, 1990, p. 151). A company
within a cluster can often source what it needs to implement innovations more quickly
since local suppliers and partners can get closely involved in the innovation process. The
result is that companies can experiment at a lower cost and delay large commitments
until they are assured that a given innovation will work out. Competition within the
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cluster is the thread that runs throughout the advantages Porter sets out for clusters
- competitive pressure, peer pressure, constant comparison.
Formation of new businesses within a cluster forms a positive feedback loop. New
suppliers can proliferate within an exiting cluster because the lower risks associated
with a concentrated customer base can make it easier to spot market opportunities.
Needed assets, skills, inputs, and staff are often readily available within the cluster,
ready to be assembled into a new enterprise. Financial institutions and investors in
the area, already familiar with the cluster, may require lower risk premium on capital.
As a result of these factors, companies in the cluster advance relative to rivals at other
locations and resources in the economy flow towards the cluster (Porter, 1998b, p. 84)
As more industries are exposed to international competition in the economy, the more
pronounced the movement towards clustering becomes. “The industry may not be the
appropriate unit of analysis because of the externalities across related industries within
clusters. The relevant knowledge spillovers that affect innovation and performance
should be strongest within cluster and among related industries.” (Porter, 2003, p. 562)
Martin and Sunley (2003, p. 8) make the point that, “Porter’s cluster notion is not the
only rediscovery and reinvention of Marshall’s ideas to have taken place in recent years.
For the past two decades or more, economic geographers have devoted considerable
effort to studying local industrial specialisation, spatial economic agglomeration and
regional development, and to identifying the economic, social and institutional processes
involved”.

Popularity of the cluster concept
Why have cluster theories and terminologies become so popular - even to the extent
that economic geographers have begun to use cluster terminology in preference to
their own? Martin and Sunley (2003, p. 6) suggest that much of the attraction of
cluster theory to policy-makers is largely due to Porter not only promoting the idea of
‘clusters’ as an analytical concept, but also as a ‘key policy tool’. So much so that the
concept has become increasingly associated with the ‘knowledge economy’. National
and regional governments, together with development agencies, and organisations such
as the OECD and the World Bank, have been quick to embrace the concept which sees
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clusters as the drivers of national economic growth, and and as a key policy tool for
boosting competitiveness.
Martin and Sunley (2003, p. 8) put forward three main reasons for the popularity of
Porter’s cluster theories. One reason, they suggest, is that from the beginning Porter
has rooted and promoted his concept within an overarching focus on the determinants of
‘competitiveness’. For obvious reasons, this resonates closely with the growing emphasis
given by policy-makers to the importance of competitiveness for succeeding in today’s
global economy.
Porter’s avowed aim to inform companies, cities, regions, and nations how to better
compete on the world stage sits well with the modern policy emphasis on raising
productivity and innovation; in contrast to the more diffused aims of much other work in
the area of economic geography - which tends to be less concerned with core issues such
as the performance, productivity, and competitiveness of firms (Martin and Sunley,
2003).
Martin and Sunley (2003) suggest the second reason could be the manner in which
Porter has couched his ideas on clusters in terms of the economics of ‘business strategy’ rather than the more general theoretical concepts and debates more often found
in economic geography. Porter’s explicit goal of developing “both rigorous and useful
frameworks for understanding competition that effectively bridge the gap between theory and practice” (Porter, 1998e, p. 2) resonates far more easily with policy-makers.
Porter positions his cluster concept as a tool not only for managers, but also a microeconomic based approach to economic development for governments.
Furthermore, Martin and Sunley’s (2003, p. 9) opinion, Porter’s easy “business- and
policy-friendly” writing style is more accessible and common-sense, in contrast to the
more ‘academic’ discursive approach that characterises much economic geography writing.
Thirdly, Martin and Sunley (2003, p. 9) go on to suggest an equally important reason for
the positive reception of Porter’s concept - that it is “highly generic in character, being
deliberately vague and sufficiently indeterminate as to admit a very wide spectrum of
industrial groupings and specialisations”. The next section attempts to better define
what exactly is meant by the term ‘cluster’.
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2.1.4

Differences between Industrial Districts, Agglomerations
and Clusters

A variety of terms have been coined by economists and geographers in order to explain
the interaction between industries located in a concentrated area, including ‘industrial
districts’, ‘new industrial spaces’, ‘territorial production complexes’, ‘neoMarshallian
nodes’, ‘regional innovation milieux’, ‘network regions’, and ‘learning regions’ (Scott,
1988, 1998; Amin and Thrift, 1992; Harrison, 1992; Harrison et al., 1996; Markusen,
1996; Asheim, 2000, see).

Discussion of clusters from a range of perspectives
As Maskell and Kebir (2006) point out, geographical agglomerations of firms with
similar or closely complementary capabilities have been studies under many different
labels. Varying terminologies to describe the familiar phenomena have come in and
out of fashion. Gilbert (2016) groups the disparate descriptions into three related yet
distinct concepts – Industry clusters, Agglomerations, and Clusters.
Since Marshall’s (1890) initial thinking about the uneven distribution of economic
activity over space, the constants of thinking on this topic have been firms’ (different)
location requirement and economies external to the individual firm but internal to the
district. Industrial districts describe the area in which sectoral economic activity is
concentrated (Barr, 1951; Danielson, 1951; Becattini, 1990).
The Italianate industrial district formed out of the application of Marshall’s industrial
district to Italy in the 1970s and 1980s, referred to by Markusen (1996, p. 297) as the
Marshallian industrial district’s “more cooperative, embedded Italianate progeny”.
Agglomeration refers to the economic advantages associated with the location of production activities in a region. Much of the literature on agglomeration focuses on the
economic dynamics that accompany the concentration of firms within geographic regions, primarily with respect to the cost advantages or disadvantages that accrue to
firms operating in these regions (Weber, 1909; Hoover, 1936; Isard and Schooler, 1959;
Marcus, 1965; Fodor and Illés, 1969).
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Differences between typologies
What are the differences between industrial districts, agglomeration economies and
clusters? Cumbers and MacKinnon (2004, p. 960) ask, for example, “What is the
added value of the cluster approach to existing theories of agglomeration?” Wolman
and Hincapie (2015), drawing on Gordon and McCann (2000), put forward the idea that
there are really two different types of clustering, each coming from different traditions
and operating in somewhat different ways.
The first is what Gordon and McCann (2000, p. 516) term pure “economies of agglomeration”, that is, agglomeration economies resulting from locating in geographical
proximity to each other, and which generate subsequent benefits such as lower costs and
increased productivity - external benefits that come about through the firms proximity
to one another. However, they note that agglomeration economies “neither presume
nor require any cooperation among actors”. The fundamental point they argue, “is
that a variety of mechanisms by which the external economies are achieved... operate simultaneously, often indirectly, and cumulatively” (Gordon and McCann, 2000,
p. 517) .

The relationship between spatial transaction costs and geographical distance
Individual firms, in aiming to minimise observable spatial transactions costs, implicitly
or explicitly determine the best means to achieve this is by locating close to other
firms within the particular ecosystem they are part of. This industrial-complex model
is essentially static and predictable in nature. The notion of space in this model is not
explicitly urban, but is rather concerned with the minimisation of distance costs in the
formation of crucial pre-planned linkages.
Gordon and McCann (2000) argue there are actually three analytically distinct forms
(or ideal types) of spatial industrial clustering: Pure Agglomeration, Industrial-complex
model, and Social-network model – each having a different logic, and that it is important for these not to be confused, even though actual clusters may contain elements of
more than one type. (Gordon and McCann, 2000).
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Markusen (1996) argues that the features of Marshallian districts such as a relatively
specialised set of services tailored to the unique products/industries of the district,
and a pool of specialised labour, are subsumable under the notion of agglomeration. In
Marshall’s formulation, it was not necessary that actors within the district should be
consciously cooperating with each other in order for the district to exist and function as
such. However, in Italianate districts and onwards through more recent formulation,
literature suggests that concerted efforts to cooperate among district members and
to build governance structures to improve competitiveness can improve performance
Amin et al. (1995); Markusen (1996); Hobbs (2010).
In addition to agglomeration economies such as labour pooling, intermediate inputs
and knowledge spillovers, firms in Marshallian/Italianate industrial districts from interrelated sectors fosters the accumulation of knowledge and skills and this serves to ‘glue’
an industry to a place long after the original forces which led to is formation have
disappeared (Sforzi, 2015).
There are many parallels between the idea of Italianate districts as outlined by Becattini
(1990) and Sforzi (2015), and Porter’s cluster concept. Indeed Porter (1998e), explicitly
references this earlier concept. Both concepts argues that the unit of analysis should
not be a mere geographical concentration of industries, but should take into account
the relationships and linkages between actors (Sforzi, 2015).

Industrial district vs clusters – Key similarities and differences.
Hobbs (2010) identified the following similarities and differences between industrial
districts (Marshallian and Italianate) and clusters:
Similarities
• Both requires a geographic concentration or specialisation of firms.
• Both enhance the pool of skilled labour in a region.
• Both stimulate the growth of specialist suppliers in the locality.
• Both report high levels of labour in-migration and lower out-migration.
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• Both demonstrate high levels of cooperation linkages occurring between firms
internally, and local levels occur with actors external to the district.
• Innovation, knowledge sharing and trust are vital internal ingredients for successful Marshallian, Italianate and clustered districts
• Clusters, Marshallian districts and Italianate districts are characterised as having
high levels of local patient capital,1
Differences
• Business Structure: Marshallian and Italianate business structures are dominated by small indigenous local firms. Porter (1998c, p 199) defines a cluster as
“a geographically proximate group of interconnected companies and associated
institutions in a particular field, linked by commonalties and complementarities.”
• Evolution: Each model evolves and develops in a significantly different way.
Marshallian districts and clusters develop spontaneously, given a convergence of
firms and economic conditions (though more recent work in cluster theory has
evolved to include cluster initiative and cluster organisations (Ketels, 2013a)).
Italianate districts are initiated and evolve through the support of local government and strong union and trade associations.

2.2

Defining a Cluster

Porter suggests defining clusters in the following way:
“Clusters are geographic concentrations of interconnected companies and institutions
in a particular field. Clusters encompass an array of linked industries and other entities important to competition. They include for example, suppliers of specialised inputs
such as components, machinery, and services, and providers of specialised infrastructure. Clusters often extend downstream to channels and customers and laterally to
manufacturers of complementary products and to companies in industries related by
skills, technologies, or common inputs. Finally, many clusters include governmental
1

Patient capital relates to an investor or backer being willing to make investment in a business
without expectation of turning a quick profit.
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and other institutions – such as universities, standard-setting agencies, think-tanks,
vocational training providers, and trade associations - that provide specialised training,
education, information, research and technical support” (Porter, 1998b, p 78).
However, this has not been wholly accepted as a standard cluster definition by academics, researchers, policy makers and economic geographers (Martin and Sunley,
2003). Figure 2.3 provides an overview of differing cluster definitions.

2.2.1

Cluster Characteristics

2.2.2

How do clusters develop and evolve

Clusters have become a standard regional policy approach, enthusiastically embraced
by policy-makers as a tool for promoting regional competitiveness, innovation and
growth. That being said, there is no standard cluster policy approach (Enright, 2003;
Kiese, 2005; Asheim et al., 2017). Marshall (1890, p. 222) linked the “concentration of
specialised industries in particular localities” to three types of benefits – the availability
of skilled labour in a region, the growth of supporting and auxiliary trades, and the
specialisation of firms in diverse stages and branches of production. This reasoning
is still persistent in current theories on spatial clustering. Today, Marshall’s benefits
are considered to include knowledge flows between innovative firms, universities and
research and development organisations in a given region (Martin and Sunley, 2003;
Asheim et al., 2006, 2017).
Cortright (2006) argues the reason clusters exist and grow is because firms and other
economic actors derive some advantage from proximity that is unavailable, at least to
the same degree, in other locations. Malmberg and Power (2006, p. 7) pointed towards
some generic criteria for cluster formation: “There should be a spatial agglomeration of
similar and related economic activity; these activities should be interlinked by relations
and interactions of local collaboration and competition; there should be some form of
self-awareness among the cluster participants and some joint policy action (we are a
cluster and we are determined to develop together)”
Clusters can develop organically, but also as a result of targeted policies through cluster
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projects. Targeted policy efforts can contribute to the growth of clusters and regions
(Cooke, 2012; Fløysand et al., 2012; Njøs and Jakobsen, 2016). Most cluster policies
are designed to reinforce current regional strengths and further specialise on existing
Figure 2.3: Industry Clusters: A selection of definitions drawn from cluster literature
Enright 1996, p. 191: A regional cluster is an industrial cluster in which member firms are in
close proximity to each other.
Feser 1998, p. 26: Economic clusters are not just related and supporting industries and institutions, but rather related and supporting institutions that are more competitive by virtue of
their relationships.
Porter 1998e, p. 199: A cluster is a geographically proximate group of interconnected companies and associated institutions in a particular field, linked by commonalties and complementarities.
Roelandt and Den Hertog 1999, p. 9: Clusters can be characterised as networks of production of strongly interdependent firms (including specialised suppliers) linked to each other in a
value-adding production chain.
Simmie and Sennett 1999, p. 51Simmie and Sennett 1999, p. 51: define an innovative cluster
as a large number of interconnected industrial and/or service companies having a high degree of
collaboration, typically through a supply chain, and operating under the same market conditions.
Van den Berg et al. 2001, p. 187: Most definitions share the notion of clusters as localised
networks of specialised organisations, whose production processes are closely linked through the
exchange of goods, services and/or knowledge.
Cooke and Huggins 2002, p. 234: Clusters are geographically proximate firms in vertical
and horizontal relationships, involving a localised enterprise support infrastructure with shared
developmental vision for business growth, based on competition and co-operation in a market
Isaksen and Hague 2001, p. 13: A concentration of interdependent firms within the same or
adjacent industrial sectors in a small geographic area.
Chang 2011, p. 489: defines maritime clusters as ‘a network of
firm, research, development and innovation units and training organisations, sometimes supported
by national or local authorities, which cooperate with the aim of technology innovation and of
increasing maritime industry’s performance.’
Delgado et al. 2016, p. 3: define clusters as ‘groups of related industries operating in a given
location’.
Garanti and Zvirbule-Berzina 2013, p. 226: define regional clusters as an ‘informal form
of cooperation and interaction between companies in the same industry, involving related and
complementary businesses, scientific, education and government, and other related institutions
in the same region.’
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sectors. There are only a few successful cases where cluster policies have led to the
creation of entirely new ones (Enright, 2003; Koschatzky, 2012; Asheim et al., 2017).
Bianchi et al. (1997), reviewing Italian industry clusters, divided clusters into three
broad groups: embryonic, consolidated and mature. Clusters tend to evolve continually,
due to market changes, competition, and innovation, with some clusters declining or
dying while new ones form and grow (Cortright, 2006).
The exact conditions that can cause a cluster to develop organically are difficult to
predict. Even as they evolve, their key success factors continue to change. The economic drivers that sustain a cluster in one stage of its life-cycle can be very different to
those present when the cluster first developed. Once a cluster is established, positive
feedback effects help drive cluster growth (Bresnahan et al., 2001; Cortright, 2006).
Different regions develop or attract clusters at different stages in the product life cycle.Innovation tends to be focused in the early stages of an industry’s formation and
growth. As the industry matures, innovation becomes more diverse (Audretsch and
Feldman, 1996; Cortright, 2006).
Marshall (1890) explains his understanding of what sustains clusters, but does little to
answer the question of what, or who, causes clusters to form in the first place. Firm
formation is a critical ingredient in economic growth and this occurs differently in each
location.
Entrepreneurship plays a critical role in driving economic development. According
to Schumpeter (1934), entrepreneurship requires a willingness from both individuals
to start new businesses, and existing business owners to undertake new ideas. Some
places have more entrepreneurs will to take risks innovating, or more environments
more conducive to entrepreneurship than others. This can have a sizeable effect on
their development.
Entrepreneurship is inherently local. Factors such as prior experience and interests,
local contacts and business knowledge, and human factors such as family connections
and attachment to place, form the basis on which many individuals start companies.
Where entrepreneurs are located and where they establish new businesses can have an
important impact on the development of clusters (Porter, 2000; Feldman et al., 2005;
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Cortright, 2006).
Previous studies on specific industry sectors such as the semiconductor (Almeida and
Kogut, 1997; Audretsch and Stephan, 1999) and biotechnology (Zhang and Patel, 2005)
industries found that new start-up firms were founded overwhelmingly by local entrepreneurs with previous experience in the same industry. They were also more likely
to draw on local knowledge, than were larger, established firms (Cortright, 2006).

Industrial Location Theory
Weber (1909) identified three fundamental location forces: transport cost differentials,
labour cost differentials, and agglomeration economies and diseconomies.
Hoover (1937), building on Ohlin’s (1933) work on international and interregional trade,
classified Weber’s third location force – agglomeration – into large-scale economies, localisation economies and urbanisation economies. “Large-scale economies obtain the
expansion of the scale of production of a firm in a given location, while localisation
economies do so upon an increase in the output of all the firms in a given industry in a
given location. Finally, urbanisation economies accrue to all firms in all industries emplaced in a given locale as a result of the enlargement of the economic size (population,
income, output) of that local” (Palacios, 2005, p. 165)
Nearly two decades later, Isard (1956) attempted to formulate a general theory of
location. Isard noted that the successive influences of scale (economies, localisation
and urbanisation) determine the location of production activities. This theory was
subsequently developed into what Isard called ‘industrial complex analysis’ (Isard and
Vietorisz, 1955; Isard and Schooler, 1959; Isard, 1960).
Building on Hoover’s earlier work, Isard detailed the localisation economies which
are obtained when plants with similar characteristics, most often within the same
sector or industry, are co-located geographically. In such cases, benefits arise from
the ability to exploit common resources pools or from sharing specialised facilities
and infrastructure. There are also urbanisation economies generated when plants with
dissimilar characteristics are geographically concentrated – “spatially juxtaposed rather
than geographically separated” (Isard, 1960, p. 404). Urbanisation economies arise
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when the products of one plant in one industry, are used as inputs for another colocated plant from another industry. Isard also observed other urbanisation economies
such as administrative economics and other savings in indirect production costs, a finer
articulation and coordination during the production process, more effective quality
controls, and improved work attitudes.
In practice, urbanisation economies combine with localisation economies. Isard terms
this combination “spatial juxtaposition economies”. This concept proved essential for
the study of industrial complexes, which could be considered a theoretical predecessor
of industrial districts and industrial clusters. These concepts sit within the framework
of neoclassical economics. In this framework economic agents have rational preferences
among outcomes that can be associated with a value. Therefore they seek to maximise utility and profits using unbiased decisions in order to maximise self-interests
(Weintraub, 2007; Baker and Nofsinger, 2011).

Competitiveness Theory
As previously mentioned, one of the most well known economic theories regarding
competitiveness is Porter’s Diamond Model. Porter’s Diamond theory (1990, p. 18)
is based on need to understand why do “firms based in particular nations achieve
international success in distinct segments and industries?”. When discussing clusters,
a distinction can be made between internal competition competition between firms
located in the same cluster and external competition, competition between a firm in
the cluster with other firms outside the cluster (de Langen, 2004). Porter (1990, p. 117)
places great importance on the effect of internal competition: “Among the strongest
empirical findings from our research is the association between vigorous domestic rivalry
and the creation and persistence in an industry”.
de Langen (2004, p. 43) distilled three arguments for the positive effects of internal
competition on cluster performance. Firstly, internal competition lowers “switching
costs” for customers, allowing firms to shift to an alternative supplier in the same
cluster.
Secondly, internal competition fosters specialisation (Baptista, 2000, p. 516). Competitors are operating on a ‘level playing field’, i.e. they face the same regulation, labour
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market conditions, trade costs and supplier base. Specialisation of products and services is more likely to develop in such a competitive environment since specialisation
reduces competition and can therefore lead to a higher profitability. Additionally, differentiation and specialisation allow cluster firms to purchase the specific products they
require more easily, enhancing the performance of the cluster as a whole.
Lastly, Porter (1990) firmly believes that internal competition enhances cluster performance as it provides a firm with a ‘vibrant environment’. This is because domestic
rivalry is highly visible and ‘in the air’ (in reference to Marshall, 1890). This consequently fosters innovation.

Geographic boundaries and scale
Many of the cluster definitions in Table 2.3 above emphasise the importance of interactions and linkages. Numerous cluster definitions refer to geographic proximity with
terms such as ‘close proximity’ (Enright, 1996), ‘localised networks’ (Van den Berg
et al., 2001), ‘geographically proximate’ (Cooke and Huggins, 2002), ‘groups of related
industries operating in a given location’ (Delgado et al., 2014), or ‘in the same region’
(Garanti and Zvirbule-Berzina, 2013). Although not all definitions explicitly mention
geography, most imply a high-level of interaction. Porter (1998e, p. 226) states “a
cluster is a form of network that occurs within a geographical location, in which the
proximity of firms and institutions ensures certain forms of commonality and increases
the frequency and impact of interactions.”
McGrath (2008) believes that Porter’s (1998e) use of the words ‘geographic concentration’ serves to highlight that firms and actors within clusters share a common space.
There have been numerous debates within economic geography regarding this space,
the nature of which is open to various interpretations of territorial level depending
upon the focus of the analysis (Hobbs, 2010).
Clusters which display face-to-face contact and interaction have historically implied
close proximity at sub-regional level, for example the co-location of leather tanneries
on certain streets in the town of Igualada, Spain (Estévez, 2015).
Extreme flexibility prevails when it comes to determining what is meant by geographical
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concentration, e.g. industrial estate, city, region or even a nation. Malmberg and Power
(2006) argue that in principle, there is a certain level of freedom of judgement about the
balance between space and systems, where the lines are drawn and what is included.
However, they acknowledge that in practice, there are often conventions according to
which some notion is adopted of a functionally defined region as the basis for defining
the spatial boundaries of a localised cluster.
A key issue with Porter’s cluster definition is that it does not define clear spatial
boundaries, or some means to determine the geographical scope of clusters. There has
been some evolution of Porter thinking on this aspect. In some of his earlier work on
clusters and competitiveness, Porter (1990, p. 156) discusses spatial aspects thus:
“Geographic concentration of firms in internationally successful industries often occurs
because the influence of the individual determinants in the ‘diamond’ and their mutual
reinforcement are heightened by close geographic proximity within a nation.”
It is clear from this statement that Porter observed that such functional clusters ‘often’
seemed to be prone to ‘geographic concentration’ since spatial proximity amplifies the
mechanisms that make clusters of industries dynamic and innovative (Malmberg and
Power, 2006).
Porter continued to refine his views on the definition of a cluster throughout the 1990’s
and subsequently stated that a “cluster is a geographically proximate group of interconnected companies and associated institutions in a particular field, linked by commonalities and complementarities” (Porter, 2000, p. 254).
Critics such as Martin and Sunley (2003) have noted the elasticity of this definition,
pointing out that the geographic scope depends on what the aim of the exercise is, or
the client or policymaker for whom the analysis is intended. A key weakness is the lack
of anything inherent in the cluster concept itself to delimit spatial range or explanation
of different ways in which clustering processes work at different geographical scales.
It is reasonable to criticise the “fuzzy” (Martin and Sunley, 2003, p. 11) definition
with respect to geographic boundaries within cluster theory. Malmberg and Power
(2006, p. 55) have suggested the use of the term ‘industrial cluster’ for the concept of
functionally linked economic activities, while referring to geographical concentrations of
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similar or related economic activity by the traditional term ‘agglomeration’, or ‘spatial
(or localised) cluster’, in order to avoid some of the confusion.
Motoyama (2008) argues that a single definition of what scale a region is does not exist,
nor is one needed. The answer, according to Motoyama, varies by context and purpose.
Policymakers need to carefully consider regional boundaries when analysing clusters as
they affect the scale at which to intervene and what to promote. “Expecting cluster
theory to solve this puzzle may be over-criticising or expecting too much” (Motoyama,
2008, p. 358).
It is apparent that though geographic scope is an important aspect to how clusters function, it would not be sufficient to define clusters through measurements of geographic
proximity alone. Clusters can exist at various geographic scales. Other agglomeration
advantages which are brought about by inter-firm linkages and regular contact must
also be considered (Hobbs, 2010; Byrne, 2016; Njøs and Jakobsen, 2016).

The advantages of the cluster analysis approach
Malmberg and Power (2006) - Cluster approach provides a way to describe the systemic
nature of an economy, i.e. interrelated industrial activities from producers to supplier
firms and specialised service providers, together with important customers and indirectly related industries. This approach can be useful for analysing interactions and
interdependencies between firms and industries.
Malmberg and Power (2006) outlines three advantages of cluster theory over related
theoretical perspectives:
1. Factor conditions - the emphasis in cluster theory on the role of specialised factors
and factor-upgrading redirects the focus from the very general classical ideas
of the availability and cost of capital, labour and land towards a much more
nuanced understanding that stresses the type of specialised factor conditions smart money, specialised skills, dedicated and advanced infrastructures - which
are developed historically to fit the needs of a particular economic activity. These
are important location factors since they are difficult to move and difficult to
imitate in other regions (Maskell et al., 1998).
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2. Demand is treated as a primarily qualitative factor. Most previous models placed
an emphasis on access to a large market as an important locational advantage.
Porterian theory places more importance on the sophistication of demand in
stimulating long-term competitiveness and innovation. In this paradigm the advantageously located firm is in a position to receive and react to signals from
sophisticated demand, rather than benefit from a large number of customers in
the local market (Eliasson, 2000; Malmberg and Power, 2005).
3. The concept of local rivalry is much more explicit in cluster theory in comparison to other theoretical models of spatial agglomeration. The fact that a
firm may gain advantages from proximity to other firms in the same industry
is found in classical agglomeration theory. However, that advantage has rarely
been attributed to the dynamism and growth that can result from the intense
local rivalry. Several factors contribute to this, primarily the visibility of a firm’s
local rivals and the ease of benchmarking relative performance (Malmberg and
Maskell, 2002).

2.3

Cluster Organisations and Initiatives

Porter (1998e, p. 265) proposes in his cluster theory that “interconnections and spillovers
within a cluster often influence productivity growth more than does the scale of individual firms”.
Clusters and cluster organisations are not the same thing (Wilson, 2014). It is important to differentiate between clusters, cluster policies, cluster policy instruments.
Cluster organisations or ‘initiatives’ or ‘associations’ are cluster policy instruments
which attempt to use behavioural additionality to industry in a specified location.
Wilson (2014, p. 5) describes them as a “set of public and/or private actions designed
to support the development of relationships between agents within existing and/or
emergent clusters”. Morrissey and Cummins (2016, p. 4) state that “although cooperation between linked companies may occur spontaneously, policy provision and support
for clusters are traditionally seen as a governmental role”.
When deciding on cluster policy programmes, Aragón et al. (2014) outline three broad
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scenarios for policy-makers to consider (shown in Table 2.1). The first is where no
particular present agglomeration exists. In situations such as these, the programme is
usually undertaken for strategic purposes or somewhat with more justification where
a cluster of related industry exists. However, as argued by Sternberg et al. (2010)
(cited in Aragón et al., 2014) ‘it is now widely accepted that governments can create
favourable conditions for the emergence of clusters and facilitate their growth only once
they have emerged’.
Table 2.1: Three broad cluster policy context scenarios
Context scenario

Policy rationale

No existing agglomeration

Questionable policy rationale, except in very specific circumstances (e.g. strategic positioning for
smart specialisation).
Existing agglomeration but Policy can help to maximise cluster potential, but
weak institutional elements in a long-term process that fits the existing socioinstitutional context.
Existing agglomeration and Policy may generate additionality depending on
functioning institutional el- the specific socio-institutional context, but there
ements
are dangers of crowding out.
Source: Aragón et al. (2014)

The second scenario is where an agglomeration of activities exist, however the “intangible, institutional elements social capital, trust, reciprocity, etc. that support the
cooperation required to consciously and fully exploit potential externalities are lacking”
(Aragón et al., 2014, p. 3). Aragón et al. state that the benefits of a cluster require
more than an agglomeration (the differences between agglomerations and clusters are
discussed in section 2.1.1). In this scenario, the rationale exists for policy-makers to
implement cluster policy programmes in order to reap the full benefits of the agglomeration and seek to enhance “social capital, fostering cooperative relationships among
the agglomerated firms and with other relevant institutions (universities, specialised
research or training centres, etc.)” (Aragón et al., 2014, p. 4).
The third scenario occurs when “both a natural agglomeration of activities and the
institutional, intangible elements necessary for consciously pursuing externalities are
present” (Aragón et al., 2014, p. 4). That is, there is already a functioning cluster,
which for whatever reason (possibly policy inertia) there are reasons to continue supporting with cluster policy programmes. Table 2.1 summarises the three scenarios,
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emphasising the uniqueness of each case and highlighting the importance of knowing
about the context and development stage of the cluster in order to define a policy
adapted to each unique case and phase (Atherton, 2003; Aragón et al., 2014).
Speaking of maritime cluster organisations in particular (but applicable to any sector),
Viederyte (2013) claims that cluster organisations and sector associations complement
each other. In order to pursue their common goals and interests, sector associations
often join a cluster organisation to team up with other sector associations and companies.

Top-down vs. Bottom-up Approach
When establishing cluster organisations, whether it be government-induced organisations (top-down) or cluster organisations led by leader firms and/or sector associations
(bottom-up), the main goal is the creation of a structure that provides clear solutions
for cluster-issues (e.g. labour market and innovation). The main differentiator between
top-down and bottom-up approaches is whether public or private actors, interests and
money are the leading drivers of a cluster strategy, affecting organisational and operational features (Enright, 2003; Fromhold-Eisebith and Eisebith, 2005). Taking the
maritime sector in particular, the main issues establishing a cluster organisation are to
“increase competitiveness, to promote maritime sectors, and to improve coordination
within the cluster” (Viederyte, 2013, p. 626). Figure 2.4 summarises the characteristics
of top-down and bottom-up cluster organisations.
Viederyte lists strengths, weaknesses, opportunities and threats for both top-down and
bottom-up organisations:
Top-down Cluster Organisations
The main strength for top-down cluster organisations is the very fact that they have
been induced or supported by government, giving them a certain mandate when interacting with all interests in the sector. Their growth is also generally supported by a long
term strategy. Targeting regional development as whole can be an advantage over the
more narrow, demand-driven bottom-up approach (Formica, 2003; Fromhold-Eisebith
and Eisebith, 2005).
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Figure 2.4: Classification of maritime cluster organisations (top-down vs. bottom-up)

Source: Policy Research Corporation

Conversely, Viederyte alleges that having to represent the entire sector can be a weakness when attempting to balance the interests of all sub-sectors, and also defining to
which cluster a sector belongs. This can be most apparent when balancing the interests of the cluster organisation and sector associations. This can lead to the cluster
organisation focussing “more universal, softer themes” (Viederyte, 2013, p. 627) such
as promotion rather than sectoral development.
Acting a single-point-of-entry for discussions between the sector and relevant ministers,
as well as representation at European level is the greatest opportunity provided by topdown cluster organisations, whilst limited interaction between the different ministers
involved with the sector can be a threat to the cluster organisation (Formica, 2003;
Fromhold-Eisebith and Eisebith, 2005; Viederyte, 2013).
Top-down cluster also tend to have an advantage in regards to funding since their
funding tends to be allocated from the governmental budget and can include aspects
such as education programs and support services from government departments or
regional agencies (Fromhold-Eisebith and Eisebith, 2005; Viederyte, 2013).
Bottom-Up Cluster Organisations
According to Fromhold-Eisebith and Eisebith (2005), though bottom-up cluster organ39

isations may have a more spontaneous, less planned beginning, top-down large-scale
statistical efforts do not always identify real cluster potential as well as the intuition
of industry sector practitioners can.
The main strengths of bottom-up cluster organisations are the enhancement of business
efficiency and opportunities, combined with a strong focus on operational problemsolving. Imbalances in the comparative strength of members within a bottom-up cluster
organisation is described as their biggest weakness. It can be difficult to balance the
agendas and influences of the supporting companies or sectors within the cluster, and
can often have a big impact on the decision-making process (Fromhold-Eisebith and
Eisebith, 2005; Viederyte, 2013).
Similarly to top-down cluster organisations, bottom-up examples have an opportunity
to influence policy development in their sector and have a greater influence at European
level. The greatest weakness is the danger of having too narrow focus leading to
suboptimal functioning of the cluster organisation, especially when combined with
the imbalance in member influence and scope previously mentioned (Viederyte, 2013).
Although as mentioned above, bottom-up clusters tend to receive less funding from
central government, instead relying mostly on membership fees or private funding, this
can be somewhat of an advantage when programmatic changes become necessary. The
activities of the cluster organisation can quickly tailor their activities to the changing
needs of the membership without being bound by proscribed governmental policies or
budgetary spending restrictions imposed by government oversight (Fromhold-Eisebith
and Eisebith, 2005).
Public-private
Cluster organisations can optimise cluster benefits through their organisational structure, which should include as many stakeholders as possible which are logically linked.
In additions, these stakeholders should have equal weight in the decision-making process. Some examples provided by Viederyte (2013, p. 630) include government agencies,
sector associations and firms. Benefits of this combination of public-private entities include:
1. Cluster-wide approach;
2. Focus on long-term growth and development as well as on sectors’ interest;
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3. Ability to create a level playing field through legislation;
4. Sector involvement in the evaluation of the cluster organisation (through membership contribution);
5. Improved communication both horizontally and vertically.

Cluster Organisation - Seven Gaps
Ketels et al. (2012) classify the actors within a cluster into five types. They regard firms
as the most important type, as they take innovations to markets and subject them to
the test of competition. Research organisations and education providers they regard
as two separate types, though the activities may often be based in the same institutions such as universities. Research organisations produce new advanced knowledge,
whilst education providers educate and up-skill the workforce. The fourth type, capital
providers, are described by examples such as business angels, venture capital firms and
banks, who provide the financial resources needed for the exploitation of inventions
and new business models. Finally, government and public bodies include actors that
make and implement policy decisions about public infrastructure investment, regulations, and many other factors which may be relevant to innovation. Within this type
is included both national and local government, as well as a wide range of public and
government agencies.
Figure 2.5: Different types obstacles leading to gaps in a cluster

Good knowledge

Poor knowledge

Dense networks

Sparse networks

Common “language”

Different “languages”

Similar norms and

Different norms and

attitudes

attitudes

Shared vision

Different vision

High trust

Negative incentives

Positive incentives

Ketels et al. (2012)
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Sölvell et al. (2003, p. 15) define a cluster initiative as follows:
“Cluster initiatives are organised efforts to increase the growth and competitiveness of clusters within a region, involving cluster firms, government
and/or the research community.”
Lindqvist (2009, p. 259) then defines a cluster organisation as the “organisational entity
of such an initiative.” Lindqvist notes that the terms ‘cluster initiative’ and ‘cluster
organisation’ do not overlap completely. The activities of a cluster organisation can be
a subset of the activities conducted within a cluster initiative.
Boekholt and Thuriaux (1999) derived appropriate cluster policy actions from the
types of policy rationales that motivate intervention. Building on the rationale for science and technology policy in combination with cluster theory Boekholt and Thuriaux
(1999, p. 385) extend to a broader rationale that “fully incorporates the interactive
element of innovation as well as the market-orientated approach”. Six such rationales
and corresponding actions are identified: i) identification and public marketing of clusters; ii) identifying and removing regulatory bottlenecks; iii) encouraging inter-firm
networking and collaborative tenders; iv) retrieving and spreading strategic knowledge; v) promoting collaborative R&D actions and R&D facilities; and vi) attracting
inward investment and supporting start-ups.
Porter (2000) stresses the importance of allowing market forces rather than government intervention deciding which clusters succeed or fail. Clusters form when there
is a foundation of locational advantages on which to build. Porter argues that most
clusters form independently of government and sometimes in spite of it. However,
government can play a role in cluster upgrading, which entails: i) removing obstacles, ii) relaxing constraints, and iii) eliminating inefficiencies. He specifically mentions
human resources, infrastructure, and regulatory constraints as possible targets for government intervention (Lindqvist, 2009).
According to Ketels et al. (2012), having the different types of actor in a cluster leads to
various synergies. Some examples Ketels et al. specifically refer to include universities
offering research groups that produce cutting-edge knowledge in relevant fields, and
can channel those findings to the firms in the cluster or initiate start-ups and spinouts. Education providers offer specialised education programs and graduate students
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with skills particularly suited for working in the cluster. Having local and national
government, together with government agencies involved in the cluster allows them
to understand the needs of the firms, and make decisions that promote the cluster.
Similarly, capital providers become experts in the cluster’s fields, and therefore are
more adept at assessing risks and opportunities in the cluster’s business.
In an ideal world, Ketels et al. allege, interactions flow between the five types of agents
- people move between actors, converse with others, disseminate information, and tie
the system together. This makes the cluster dynamic, knowledge is created, spread
and shared. Collaboration within the cluster ensures the most efficient use of resources
possible, and coordination aligns the interests and actions of different agents (see also
Ingstrup, 2013).
However, in reality, most clusters do not work in this ideal way. In practice, communications between the different kinds of agents within a cluster can be “massively flawed”
(Ketels et al., 2012, p. 32). Small firms may have difficulties meeting with the correct
people in large companies. Large companies may seek out established international
suppliers rather than searching within the cluster for innovative SMEs. Communication channels between research institutions and education providers may be extremely
flawed or even non-existent. Companies within the cluster may find it very difficult to
secure capital from banks and funding organisations with little understanding of the
cluster’s sectors.
Ketels et al. (2012) argues that this situation is entirely understandable. The ideal
state of established, efficient communication and collaboration within a cluster does
not always happen spontaneously. For example, universities and research centres have
different motivations and aims than the R&D departments of companies. Policy makers
have larger responsibilities which beyond the cluster’s needs which may deny them the
time and knowledge to understand its complexities. For firms the aim is to make a
profit, less so to provide supports to industry peers. Even so, Ketels et al. argue,
large benefits can be derived with some additional effort invested into coordination
and collaboration.
In short, there may be obstacles to interaction leading to gaps between the actors
within the clusters, which make it difficult for the actors to communicate with each
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other, initiate collaboration, or disseminate knowledge. Knowledge failures, network
failures, collaboration failures and coordination failures, together all lead to innovation
failures.
Ketels et al. (2012, p. 32) state that this is where cluster organisations become relevant.
Their overarching role is to bring the different types of actor together. One of a cluster
organisation’s key roles is to “connect business with academia education with industry,
large firms with small firms and so on.” A key activity towards achieving this aim, is
to “provide activities and meeting places where common issues can be discussed and
acted on jointly.” Within a cluster organisation, cluster facilitators such as cluster
managers take on the role of strengthening linkages between the firms and institutions
within the cluster (Ketels et al., 2012; Sölvell et al., 2013; Ingstrup, 2013)
Facilitation within the cluster aids the different actors overcome obstacles and begin
communicating. Cluster organisations are key to “construct bridges that allow the
traffic in the cluster to flow” (Ketels et al., 2012, p. 34) This does not necessarily have
to be within the cluster only, but also other to other clusters for cross-fertilisation, and
external gaps to global markets and value chains.
Ketels et al. (2012, p. 34) propose seven ‘innovation gaps’ in which cluster organisations
play a critical role in building ‘bridges’:
1. The research gap, limiting interaction between firms and research organisations.
2. The education gap, limiting interaction between firms and education organisations.
3. The capital gap, limiting interaction between firms and sources of financial capital.
4. The government gap, limiting interaction between firms and public bodies.
5. The firm-to-firm gap, limiting interaction between firms.
6. The cross-cluster gap, limiting connections between firms in one cluster and another.
7. The global market gap, limiting connections between cluster firms and global markets.
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2.4

Application of Cluster Theory

The idea that participating in a cluster brings advantages to its member firms is at
the very heart of cluster theory. This in turn results in growth of economic output
for the region. This central logic is widely accepted by policy makers, but to what
extent has the theory been tested by empirical research? Wolman and Hincapie (2015)
and Cortright (2006) have examined the question of whether “clusters influence the
performance of regional economies” and whether clustering does, in fact, “encourage
economic growth and higher incomes?” Cortright (2006, p. 38).
According to Porter (1998b), the manner in which clusters affect competition can be
described in three broad ways: first, by increasing the productivity of companies based
in the area; second, by driving the direction and pace of innovation - underpinning
future productivity growth; and third, by stimulating new business formation, thus
expanding and strengthening the cluster itself. Many theories have been proposed for
the higher economic growth in some regions than others, many sharing common factors
such as cost savings resulting from market aggregation, knowledge spillovers, labour
market pooling, input sharing and supplier specialisation, social networks, the effects
of government policy and also the stage of development of the sector and the region
(Porter, 1990; Venables, 1996; Fujita et al., 2001; Delgado et al., 2014).
A key criticism of many cluster studies which investigate their influence on the performance of regional economies is the question of whether they investigate the true effect
of clusters or are they in reality agglomeration effects? (Duranton, 2011; Wolman and
Hincapie, 2015). Pure agglomeration economies result from firms locating in geographic
proximity to each other. However, although lower input costs and increased productivity are external benefits which bring cost savings to the firms, according to Gordon
and McCann (2000), the variety of mechanisms by which the external economies are
achieved “operate simultaneously, often indirectly, and cumulatively” (Wolman and
Hincapie, 2015, p. 2). The effects of agglomeration externalities are felt by regions and
clusters, across firms and in varying industries in knowledge, innovation, and start-up
activity (Audretsch, 1998; Henderson, 2003; Glaeser and Kerr, 2009; Delgado et al.,
2014; Wang et al., 2014).
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Porter and Ketels suggest that the competitive pressure from within a cluster provides
an impetus to companies to improve their productivity (Porter, 1990, 1998b; Ketels,
2013b). Indeed, inter-firm rivalry is a central point in Porter’s cluster theory. Firms
are competing for labour, customers and market-share. Boasson and MacPherson
(2001) and Greenstone et al. (2010) found evidence that that companies located within
major clusters exhibit “stronger financial performance than their counterparts located
elsewhere” (Boasson and MacPherson, 2001, p. 1431).
Firms within clusters have also been found to have higher levels of innovation. The
impact spillover conduits can make in generating economic growth is generally acknowledged (Krugman, 1995; Audretsch and Feldman, 2004). Cluster membership is found
to play a positive role in product innovation (as measured by patent counts) Boasson
and MacPherson (2001). Sölvell and Protsiv (2008) note that not only do clusters
aid innovation within the cluster, they also have a positive effect on the subsequent
commercialisation of that innovation.
The presence of a large number of firms producing the same types of goods or services
or requiring the same types of inputs can result in specialised firms relocating or establishing within the cluster in order to service the demand from the group of firms within
that cluster. This may take the form of specialised supplier start-ups being established
to provide inputs, or it may also take the form of a wide-range of related industries
and sectors being established to provide services to firms within the cluster. Examples
would include accounting, legal, advertising, HR, etc. (Wolman and Hincapie, 2015).
In addition, clusters are more likely to promote entrepreneurship and start-ups with
the necessary supports such as incubation hubs, access to networks, lower costs and
‘anchor firms’ more likely to be found with a cluster (Glaeser and Kerr, 2009; Delgado
et al., 2010). Studies have shown that firms located in clusters rich in knowledge resources enjoy conditions more conducive to firm growth than being located in a region
that is less endowed with knowledge resources Firms located in strong clusters also
create more jobs, higher tax payments, and higher wages to employees (Audretsch and
Dohse, 2007; Wennberg and Lindqvist, 2010).
Clusters require the development of a deeper labour market to provide access to more
specialised skills. Labour mobility within a region has a positive effect on productivity
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growth (Boschma et al., 2009; Huber, 2012; Ketels, 2013b). Ketels (2013b) found
that there was a correlation between regional prosperity for European regions and
cluster strength (as measured by the share of employees in strong clusters). This
empirical evidence confirms the conclusions of Porter (1990, 1998b) and others (Swann
and Prevezer, 1996; Cortright, 2006).

2.4.1

Adoption of Cluster Approach

The development of cluster theory, as distinct from the related economic theories
around industrial districts, agglomerations, etc. has been described as ‘elusive’ (Malmberg and Maskell, 2002) and ‘chaotic’ (Martin and Sunley, 2003). Michael Porter’s
most influential works on the topic - The Competitive Advantage of Nations and On
Competition were published in 1990 and 1998 respectively. A study by Maskell and
Kebir (2006) identified over 1,300 academic papers mentioning clusters between 19902004, as opposed roughly 110 before that period (Swords, 2013). A survey of state
cluster initiatives identified that as many as 40 states in the U.S. had engaged to a
greater or lesser extent in industrial cluster analyses to promote economic development
(Akundi, 2003). The Global Cluster Initiative Survey (GCIS) identified over 500 cluster
initiatives in Europe, North American and Australasia up to 2003 (Mills et al., 2008).
On a European level, the European Commission surveyed 69 national and 88 regional
cluster programmes in 2008. In 2011, Müller et al. (2012) identified and benchmarked
34 cluster programmes in 24 countries. In Europe, the methodology used by the US
Cluster Mapping Project (2016) has been used by the European Cluster Observatory
(Sölvell, 2009) to produce cluster maps, which include maritime clusters such as Forum
Oceano in Portugal and the Pole Mers in France.
Swords (2013) citing Lagendijk and Cornford (2000) argues that it was others such
as the OECD who adopted and promoted clusters to foster innovations systems (den
Hertog et al., 2001; Benneworth and Henry, 2004; Motoyama, 2008) and that it was
only later that Porter moved from the focus of his original work on the scale of the
nation, shifting the emphasis of clusters and competitive advantage as interest in his
theories increased.
The explicit territorial element of Porter’s model together with the case study based
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cluster mapping exercises which are a main element of many cluster development strategies meant the concept of clusters was instantly attractive to policy-makers (Rosenfeld,
1997, 2001; Martin and Sunley, 2003; Swords, 2013).
Martin and Sunley (2003) have also attributed some of the success of Porter’s theories
to the ‘accessible’ and ‘common-sense’ writing style and ability to convey complex
academic concepts. Using terms closer related to the economics of ‘business strategy’
and avoiding niche academic terms such as ‘post-Fordism’, ‘flexible specialisation’,
‘modes of regulation’, etc. found in more traditional economic geography publications
(see also Motoyama, 2008; Swords, 2013). Swords (2013) argues however that it is
not merely a case of the success of Porter’s ideas with policy-makers being as simple
as ‘writing for your audience’. Moreover it is the case that Porter’s theories and
explicit ideas of the role of policy makers in shifting the conditions for growth from
the macroeconomic to the microeconomic foundations has resulted in governments at
regional and national level embracing cluster-based policies (Swords, 2013; Wolman
and Hincapie, 2015). This has been criticised by some, who believe that clusters
are regarded by many policy-makers and academics as the ‘ultimate policy panacea’
(Martin and Sunley, 2003; Vom Hofe and Chen, 2006).
The rise in popularity of Porter’s theories has coincided with governments and policymakers rethinking economic development in a way that allow regional economies to
flourish (Whitford and Potter, 2007; Swords, 2013). Swords (2013) identifies five broad
shifts which helped create the conditions for Porter’s ideas to become popular.
Firstly, in line with supply-side interventions which had become popular since the
1970’s, cluster policies offered a relatively inexpensive method for governments to foster
regional economic development through additionalities (Aranguren et al., 2014; Wilson,
2014). Examples such as Silicon Valley were touted as examples of what could be
achieved (Lagendijk and Cornford, 2000).
Secondly, clusters were seen as an excellent method in which to better integrate inward
investment from MNC’s into regional economies, while simultaneously make the MNC’s
less ‘footloose’ by embedding them through clusters. In theory this would benefit
local firms when linkages such as supplier-buyer networks developed (Boekholt and
Thuriaux, 1999; De Propris and Driffield, 2006; Uyarra and Ramlogan, 2012).
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Third, clusters enabled a new approach of grouping inter-related strategic groups vertically and horizontally, rather then the traditional, strictly defined sectoral groupings
(Roelandt and Den Hertog, 1999; Boekholt and Thuriaux, 1999; Uyarra and Ramlogan,
2012).
The fourth factor that Swords (2013, p. 372) alleges is that some policy-makers and
practitioners could create jobs for themselves, “ensuring its own existing by promoting
and reproducing cluster, creating new development agencies and related new regionalist style policies” (see also Lovering, 1999, 2001). They claim that this was also
encouraged, in part, by projects funded by the European Union focusing on innovation
and networking. Emerging models and approaches are also modelled more with an
emphasis on policy-makers acting as facilitators and promoters (Cooke and Morgan,
1998; Lagendijk and Cornford, 2000; Swords, 2013).
Finally, Swords (2013) and others such as Martin and Sunley (2003); Motoyama (2008);
Hobbs (2010) attribute much of the success of Porter’s ideas to their being generic and
flexible enough to be relevant to a range of contexts. Their very ambiguity has ensured
their attractiveness to policy-makers on a practical level. His broad definition of a
cluster is an all-encompassing universalistic construct (Martin and Sunley, 2003; Paniccia, 2006). Porter’s readily accessible methods, case-studies and exemplars provided
a practical ‘tool-box’ for practitioners, further increasing its popularity. It was given
legitimacy by its adoption by the OECD and European Union, amongst others. This
was further aided by the advocacy provided by Porter’s own Monitor Group, launched
in the 1980’s by Harvard entrepreneurs. These advocates or what Martin and Sunley
(2003, p. 25) termed ‘cluster-makers’ were, by the early 2000’s, bringing the popularity
of cluster theory to a new level around the world, entwined with cluster-related policy frameworks, growth objectives, organisations and approaches for regional economic
development.

2.4.2

Clusters and Globalisation: are clusters still relevants?

The last decade or so has seen increasing globalisation of clusters’ value chains. Globalisation has meant increased communication and improved transport, effectively reducing barriers between countries. Cluster-based firms increasingly engage in multiple
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knowledge networks, production networks and value chains on multiple geographical
scales (Gereffi et al., 2005; Gupta and Subramanian, 2008; Halse, 2017). This development may be seen as a threat, or at least a challenge, to local clusters since competitive
advantage derives from proximity (Porter, 1998b). Halse (2017) posed the question –
how do (or whether) cluster dynamics change as value chains, earlier contained inside
a geographically limited region with close ties between the actors in the chain, are
transformed into globally distributed supply chains.
Clusters are not geographically isolated entities. External Events and developments
influence the clusters. Inflows and outflows of outside workers to cluster companies,
inward investments from multinational companies, and changes in the regulative regime
at the national, supranational, or global level may also affect the cluster. Cluster
companies also have to react to general developments in technology and innovation,
and changes in market conditions (Halse, 2017).
Buciuni and Pisano (2015) argues that cluster decline need not be an inevitable consequence of globalisation. Access to a strong cluster can be a source of advantage for
firms with global market access. Although activities such as manufacturing can be
‘sticky’ geographically, it cannot remain static given global competition. Investment
in process expertise, infrastructure, training, and other critical elements are essential
for any cluster to remain vibrant and take advantage of global sectors and markets
(Pisano and Shih, 2012; Buciuni and Pisano, 2015).
The circumstances within a cluster are not entirely exogenously determined by changes
in factor prices or by technology changes. Firm strategies are also important. Buciuni
and Pisano (2015) underlines the importance of knowledge integrators within the cluster to build a bridge between global market access and locally embedded knowledge.
This echoes Ketels et al. (2012) who listed the gap between cluster firms and global
markets as an ‘innovation gap’ a cluster organisation should help bridge.
A driver of knowledge connectivity and co-evolution of firms and locations is the disaggregation of global value chains – activities are ‘fine-sliced’ and placed in efficient
locations around the world (Mudambi, 2008; Cano-Kollmann et al., 2016). Multinational companies combine the specialised resources available in locations with their
ability to orchestrate activities, to create complex knowledge networks in a process
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which requires both firms and locations to take on roles requiring both proximity and
symbiosis (Bathelt et al., 2004; Cano-Kollmann et al., 2016). An important aspect
of this co-evolution is that it may be self-reinforcing in what becomes a process of
cumulative causation (Cantwell, 2009; Cantwell et al., 2010; Cano-Kollmann et al.,
2016).

2.4.3

Cluster Theory and Developments in Regional Economic
Development Policy

Debates about the scope of industrial policy have traditionally focused on the question
of whether it should be sectoral or horizontal – that is policy interventions that may
benefit many firms or industries. Krugman and Obstfeld (2003) adopted the sectoral
definition, arguing governments attempt to encourage resources into particular sectors
they regard as important for economic growth (Aiginger, 2007; Owen, 2012; Nathan
and Overman, 2013).
Horizontal industrial policy approaches emphasise ‘neutrality’ and focus on policy interventions such as tax credits or training policies. These policy definitions can become
extremely wide to incorporate everything from education and skills policy to regulation. However, Nathan and Overman (2013) define horizontal industrial policy as any
policies intended to stimulate innovation, productivity, and employment.
From the second half of the 1950s there was a boom in theories of regional economic
growth and development (Solow, 1956; Swan, 1956; Myrdal, 1957; Hirschman, 1958;
Rostow, 1959) which established modern growth and economic development theory
dominated policy-thinking up until the 1980s (Barca et al., 2012).
A second wave of theoretical transformations occurred over two decades beginning in
the 1980s. First came the emergence of endogenous growth theory. Endogenous growth
theory distinguishes itself neoclassical growth by emphasising that economic growth is
an endogenous outcome of an economic system, not the result of forces that impinge
from outside (Romer, 1986; Lucas, 1988; Romer, 1994).
New Economic geography (Krugman, 1991b, 1995; Fujita et al., 2001) followed (see
Section 2.1.1 (p. 13). The institutional turn in economics also occured around this
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time (Rodrik et al., 2004; Acemoglu and Robinson, 2006). This school of thought
argues that the quality of institutions in a region is a more important factor than
others such as conventional measures of geography.
Barca et al. (2012) points out that till this point, despite the growth in regional economic development theory and empirical analysis, one area remained relatively undeveloped – policy implementation. Development intervention thinking had remained
aligned with the thinking of Solow; Myrdal; Hirschman; Rostow.
However, in 2009 and 2010 a series of highly influential reports about regional development policy intervention were published by the World Bank (2003), the European
Commission (2008a), the OECD (2009a,b), and CAF (2010). These proved highly influential, but as Barca et al. (2012) points out, they are inspired by different sources,
adopt different philosophies, and arrive at what appear to be divergent policy conclusions.

Globalisation and economic geography
Modern globalisation trends since the 1970s are having an increasing impact in shaping
the economic geography of places. Free trade agreements such as the European Single Market in 1992, the establishment of the North American Free Trade Agreement
(NAFTA) in 1994, and the increasing number of bilateral investment and tax treaties
were just some of the institutional changes witnessed in that period (McCann, 2008;
Barca et al., 2012).
Rugman (2000, 2005) notes that the three areas of super-regional integration, namely,
the European Union, NAFTA, and South and East Asia, have seen an increase in their
share of almost every indicator of global economic activity. Multinational activity and
international trade, in all forms, are increasingly orientated toward cross-border transactions within the same super-region. So-called ‘global cities’ have also experienced an
increasing role in global trade (Barca et al., 2012).
With these changes, Barca et al. (2012) notes the way we view economic geography
has also changed. Factors such as human capital and innovation (endogenous growth
theory), agglomeration and distance (new economic geography), and institutions (insti-
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tutional economics) have been brought to the fore. Increasingly, proximity is becoming
more important in agglomeration, but space is becoming more ‘slippy’ as capital, goods,
people, and ideas travel more easily (Markusen, 1996; Friedman, 2005; McCann, 2008).

Space-neutral vs. Place-based approaches to regional economic development
In response to this new reality, several major reports were published between 2009 and
2010 by major institutions such as the World Bank (2009), and an influential report for
the European Commission (Sapir et al., 2004). These two reports in particular assumed
a space-neutral approach –the primary emphasis being placed on institutional reform
for problems of inadequate density or agglomeration. This development model targets
policies that are “designed without explicit consideration to space” (World Bank, 2009,
p. 24).
In contrast to the space neutrality of these two reports, other reports such as Barca
(2009) and OECD (2009a) take a fundamentally different position – “space matters and
shapes the potential for development not only of territories, but, through externalities,
of the individuals who live in them.” (Barca et al., 2012, p. 139).
The place-based approach has two fundamental aspects to it. Firstly, the place-based
approach assumes that geographical context such as social, cultural and institutional
characteristics really matter. According to Barca et al. (2012), what are considered
by their proponents to be space-neutral policies, will in actuality always have explicit
spatial effects. Unless these spatial effects are considered, they will undermine the aims
of the policy itself.
Barca (2009); Barca et al. (2012) proposes that exogenous policy is a way to trigger
endogenous changes. To balance these forces, “local actors set targets and design
projects, while the ‘external development agency’ set the general conditions that the
former must follow and tailor to specific places.” (Barca et al., 2012, p. 139).
Given the emphasis in the place-based approach on the unique characteristics of a
region, initiatives such as clusters that are tailored to establish a business environment
that encourages specific types of economic activities would seem a natural fit (Ketels,
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2013a; Rinkinen, 2015; Assaf, 2016).

2.5

Limitations of the Framework

The very aspects of Porter’s concepts which made them so appealing to policy-makers,
made them problematic for academics. The popularity of clusters with policy-makers
had reached the point where discussion with policy-makers required them to be couched
in terms more closely associated with Porter’s cluster concepts than more traditional
terms and concepts - not for the purpose of usefulness but rather because their success
and place at the centre of economic policy meant it could not be ignored (Martin and
Sunley, 2003; Swords, 2013).
Since the early 2000s, various academics have highlighted criticisms of cluster theory
as promoted by Porter (Martin and Sunley, 2003; Motoyama, 2008; Crawley, 2008;
Vom Hofe and Chen, 2006; Duranton, 2011; Swords, 2013). Martin and Sunley (2003)
and Kitson et al. (2004) have three major criticism regarding cluster theory - the
very concept of regional competitiveness, ambiguities around geographical and sectoral
limits, and the “all-embracing universalistic” (Martin and Sunley, 2003, p. 10)nature
of the theories.

Regional Competitiveness
While Porter’s early work on competitiveness was, for the most part, at firm level and
he later expanded the concept to the nation state, it was only later that he would
emphasise the competitiveness of individual regions (Swords, 2013; den Hertog et al.,
2001; Benneworth and Henry, 2004). Kitson et al. (2004) and Martin and Sunley (2003)
point out that regions do not operate like a firm.
As Motoyama (2008, p. 5) puts it, it is “not yet clear how regions compete or gain
competitiveness”. Martin and Sunley (2003, p. 14) in particular, while acknowledging
that clustering may have competitiveness benefits for firms, make the observation that
locations “cannot develop competitive strategies in this sense.” Unlike firms they
cannot, for the most part, choose products or pursue differentiation strategies aimed
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at niche market area in the same way that firms are able to.
It should be noted that vague goals such as regional specialisation strategies or the
promotion of individual sectors are not differentiation strategies (Kitson et al., 2004;
Motoyama, 2008). Martin and Sunley (2003) point out that Porter’s concepts of competitiveness is built on differentiation, cost leadership and focus. These are hard to
measure, ambiguous, and they claim are not as universal as Porter claims. Kitson et al.
(2004) argue that regions do not choose a differentiation strategy like firms.

Geographical and Sectoral Ambiguity
Much of the criticism from academics, especially in the field of economic geography, is
the lack of clear spatial boundaries. Desrochers and Sautet (2004) term this deficiency
‘fuzziness’ in Porter’s cluster definition. Porter (1998e, p. 199) claims the “geographic
scope of a cluster can range from a single city or state to a country or even a network of
neighbouring countries.” This leads Martin and Sunley (2003, p. 11) to pose the question: “how does the requirement of ‘geographic proximity’ enter into the equation?”
Porter (1998b, p. 79) himself only provides a weak definition: “A cluster’s boundaries
are defined by the linkages and complementarities that are most important to competition”. In his U.S. cluster map (1998b, p. 82), Porter himself uses a variety of scales –
from cities (New York or Boston); metropolitan areas (Silicon Valley or Los Angeles);
to units ranging from sub-state to state level (southern Florida, western Michigan, Colorado, Oregon) (Motoyama, 2008). This criticism is not one solely levelled at Porter.
Economic geographers have long known that clusters can cross administrative and national boundaries and operate on wildly different scales. However this lack of definition
of scale has policy implications as to how regions crossing administrative boundaries are
to cooperate to implement cluster based programmes (Motoyama, 2008; van Egeraat
et al., 2015).
Ambiguities surrounding the exact identification of sectoral areas being analysed as
within a particular cluster are another target of criticism (Martin and Sunley, 2003;
Cortright, 2006; Motoyama, 2008; Duranton, 2011). Porter (1998b) himself alleges
that the linkages within clusters cut across industries such as those defined by Standard
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Industrial Classification (SIC)2 codes. The difficulty this then presents however, is that
distinguishing a cluster’s cross cutting sectors becomes a somewhat arbitrary process
(Martin and Sunley, 2003; Motoyama, 2008). However, as Desrochers and Sautet
(2004) citing Griliches (1990) acknowledge, industrial classification schemes themselves
are problematic in that they attempt to reduce multi-product industries into restrictive
sectoral classifications, ignoring the cross-cutting linkages which Porter highlights as
so important.

Universalism
The third criticism levelled at cluster theory highlighted by Martin and Sunley (2003);
Kitson et al. (2004); Motoyama (2008), is universalism. Kitson et al. (2004) and Motoyama (2008) in particular point out that Porter’s concept makes the assumption that
the same ‘drivers’ are present and equally important everywhere, that the process of
regional economic growth is universal, that “if you pull the right levers, the ‘drivers”
will respond in similar ways with similar outcomes” (Kitson et al., 2004, p. 996). Universalism can lead to regional governments, in the course of promoting clusters and
specialisation, targeting ‘new-economy’ type activities such as ICT, bio-tech, creative
media, blue-tech, etc. (Kitson et al., 2004; Motoyama, 2008). This is a natural result
of regional governments targeting sectors that attract the most funding from national
government (Martin and Sunley, 2003, P. 25).

The Descriptive and Static Nature of the Theory
A fourth criticism of Porter’s cluster theories as highlighted by Motoyama (2008) in
particular, but also by Dayasindhu (2002); Benneworth (2002) and in the Irish context
by O’Malley and Van Egeraat (2000); Cooke (2001) and Brett (2007). Motoyama
(2008) claims that while Porter (1998e) emphasises the dynamic process which the
development of a cluster goes through, the framework provided by the model shows
how “a successful industrial complex and regional economy is organised today, not how
how a successful regional economy emerges” (Motoyama, 2008, p. 8).
2

Industrial classification system similar to NACE (Statistical Classification of Economic Activities
in the European Community) codes used in Europe. It has been used in the US since 1937 and in
some other countries such as the UK.

56

In particular, Porter does not explain how cluster possessing near identical growth
factors develop in different ways. Motoyama (2008) uses the example of Silicon Valley
and Boston, both recognised computer and electronics clusters, both satisfying all the
elements and interactions described in cluster theory. How and why then, Motoyama
(2008) asks, did Silicon Valley outgrow Boston? In short, the main criticism is that,
in the main, cluster studies investigate more developed and successful clusters (Martin
and Sunley, 2003; Desrochers and Sautet, 2004; Motoyama, 2008).
In the Irish context, Porter’s framework has received criticism due to its inability
to take account of individual cluster specifics, for instance in the case of small open
economies such as Ireland’s with the large presence of foreign multinational companies
(MNCs) (O’Malley and Van Egeraat, 2000; Dayasindhu, 2002; Brett, 2007). Specifically, Ireland’s small open economy has limited domestic demand, rivalry and supply;
and the aforementioned extensive presence and role of foreign direct investment from
multinational companies also needs to be accounted for in any analysis (Dayasindhu,
2002; Brett, 2007).

2.6

Cluster Definition

Whilst the ambiguities and contradictions of the various cluster definitions have been
highlighted by scholars, most notably Martin and Sunley (2003, p. 11) who ask, in one
example, why does the focus shift from “national groups of industries and firms” in
one definition, to “a local grouping of similar firms...within a highly spatially circumscribed area” in another? Benneworth and Henry (2004, p. 1015) argue an alternative
approach when examining the myriad of definitions. Whilst acknowledging the inconsistencies, they argue that when taken together as a body of literature, and treated
as a “portmanteau concept, analyses drawing on different case studies and theories
can make sense if the component ideas are each recognised to evolve along their own
internal and logically coherent pathway.”
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Thus, for the purposes of this research and based around the concepts which appear
constant in a review of definitions used in literature, a cluster is defined for the
purposes of this project as:
“Clusters are geographically proximate groupings of interlinked organisations and institutions, which both collaborate and compete. The relationships between the cluster’s
firms and organisations create commonalities and complementarities.”
A ‘checklist’ of sorts for assessing a functioning cluster based on the literature reviewed
in this chapter might include: proximity and geographic concentration (Enright, 1996;
Porter, 1998e; Cooke and Huggins, 2002; Garanti and Zvirbule-Berzina, 2013); related
and supporting industries which are interconnected (Porter, 1998e; Simmie and Sennett, 1999; Delgado et al., 2016); exchanges of knowledge and specialist skills (Porter,
1998e; Simmie and Sennett, 1999; Chang, 2011); a high level of innovation and research
(Simmie and Sennett, 1999; Chang, 2011; Garanti and Zvirbule-Berzina, 2013); and
collaborative competition (Feser, 1998; Porter, 1998e; Ketels, 2013b).

2.7

Summary

This chapter began with the origin and evolution of cluster theory; from Alfred Marshall’s ground-breaking work and exploring the developments and major milestones
between Marshall and Porter. In particular, Porter’s (1990; 1998e) work establishing his theories of competitiveness, his diamond model and the development of this
competitiveness theories into the cluster concept which has become so popular with
policy-makers.
Section 2.1 went into further detail about the closely related body of work which so
influences and is so closely related to cluster theory. Key concepts such as labour supply,
knowledge spillovers, the presence of suppliers, etc. were examined. Finally, some
differences in concept between agglomerations and clusters were noted. Section 2.2.2
examined in more detail Porter’s theories regarding competitiveness and his diamond
model. This section listed the competitive differentiators which Porter argues affect
the competitiveness of a cluster or region.
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At this point section 2.2 reviewed some of the most popular definitions of a cluster,
highlighted the ambiguities and contradictions, and defined a cluster for the purposes
of this research.
Section 2.1.2 briefly touched upon the large body of recent work which attempts to
highlight the social network element of cluster linkages, i.e. those interconnections
between actors within clusters which have an effect on the strength of linkages within
that cluster.
Section 3.3 touched briefly on maritime clusters in particular. It described the typology
of maritime clusters as developed by Zhang and Lam (2013). Maritime clusters, the
sectors involved and particular cases of interest to this research will be examined in
greater detail in later chapters.
The difference between clusters and cluster organisations (or initiatives) was introduced
in section 2.3. In particular it introduced the seven ‘gaps’ which Sölvell, Lindqvist, and
Ketels (2003) say a cluster organisation much help to bridge in order stimulate linkages
if a cluster is to achieve its full potential.
Finally, the application of cluster theory was examined in section 2.4, specifically the
popularity of cluster theory with policy-makers. This led to examining some of the
criticisms and alleged limitations of cluster theory in section 2.5.
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Chapter 3
Maritime Clusters: Sector Profile
The maritime sector is truly global in scope and scale (City of London Corporation,
2016). The main objective when developing cluster policies is to build cooperative
relationships of a systemic nature, bringing together different economic, social and
institutional effects, capabilities, to improve the business environment and performance
of local firms in targeted industries (Doloreux and Shearmur, 2009; Aragón et al., 2014;
Morrissey and Cummins, 2016).
This chapter provides an overview of the development of maritime cluster policies
from a European and Irish perspective. The question of what exactly is meant by the
‘maritime sector’ and some examples of the market and clusters in European countries
will be examined, with the aim of exploring several differing approaches to maritime
cluster policy initiatives.

3.1

Development of European Policy

1986 and 1989 Packages
The European Union did not become significantly involved in maritime policy until
comparatively late in the group’s existence (Paixao and Marlow, 2001). The accession
of Greece, Spain and Portugal (countries with maritime sectors important to their
national economies) to the Union in 1986 resulted in an increased importance and
relevance of maritime issues within a European context (Brett, 2007). Consequently in
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1986 the so called “First Package” introduced four regulations which mainly concerned
the important maritime transport market (Selkou and Roe, 2004).
• Council Regulation (EEC), No.4055/86 which applies the principle of freedom
to provide services to maritime transport between member states and between
member states and third countries.
• Council Regulation (EEC), No.4056/86 laying down detailed rules for the application of Article 85 and 86 of the Treaty to maritime transport.
• Council Regulation (EEC), No.4057/86 related to unfair pricing practices in maritime transport.
• Council Regulation (EEC), No.4058/86 concerning co-ordinated action to safeguard free access to cargoes in ocean trade.

European Commission 1996 Maritime Strategy
The European Commission’s (1996, p. 2) communication, ‘Shaping Europe’s Maritime
Future’ signalled a move on the part of the European Union to move beyond the fishing
and shipping sub-sectors, recognising the interdependent nature of the sector stating
that it “must not be defined in a narrow sense, reducing it to production of ships and
other marine equipment.”
The industry, the document states, “mirrors the growing importance of the service
sector in Europe’s economic performance”. The document also acknowledged the interconnectedness of the large number of small and medium enterprises throughout Europe in a wide range of industry and services such as shipping, port services, including
multimodal transport operators, and the marine resources industry, including fishing.
It noted particularly that the ship repair, marine and offshore equipment sectors and
the fishery industry consist of a large variety of mostly medium sized companies, which
contribute to the local and regional economies. (European Commission, 1996; Paixao
and Marlow, 2001)
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Lisbon Strategy
The Lisbon Agenda was a policy introduced by the European Commission, championed
by Commission President Barrosso, and agreed by the EU Head of States in March
2000. It was designed to mark a turning point for EU enterprise and innovation policy:
it saw the high-level integration of social and economic policy with practical initiatives
to strengthen the EU’s research capacity, promote entrepreneurship and facilitate takeup of information society technologies. With core objectives like investment in networks
and knowledge, it was reflective of key characteristics of cluster theory (Euractiv, 2004;
Brett, 2007).

EU Green Paper and development of Maritime Clusters
In 2006, the European Commission published a Green Paper on the different aspects of
a future European maritime policy. The Green Paper highlighted Europe’s maritime
identity and leadership, it aimed to promote a maritime industry that was innovative,
competitive and environmentally-friendly. In addition to maritime activities, the Green
Paper proposed an approach that included the issue of quality of life in coastal regions
and with this aim in mind, the Green Paper considered what new tools and modes
of maritime governance should be developed. Within the document it welcomed the
concept of maritime clusters as more integrated approach for the development of the
sector. (European Commission, 2006)
Also in 2006, the European Network of Maritime Clusters was launched and in the
following period several major policy reports were published on the maritime activities
within the EU member states. One of the most important of these was a report from the
Policy Research Corporation (2008) entitled ‘The role of maritime clusters to enhance
the strength and development of maritime sectors’.
The report examined both cross-sector trends and also trends in key maritime sectors
such as maritime manufacturing, shipping, port services, fisheries, and coastal and
cruise tourism. Regarding cross-sector trends the report analysed the following based
upon literature and field research:
• Increase in Research, Development and Innovation (RDI activities);
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• Difficulties with regard to recruitment;
• Limited public awareness of the importance of maritime sectors;
• Sustainable development.
When examining the increase in innovation, research and development activities, the
report identified challenges faced by European maritime (and non-maritime) manufacturing sectors in competing with low-cost and subsidising countries, mainly in Asia. In
an effort to maintain their competitive advantage, European companies have specialised
in niche areas and developing knowledge and expertise through RDI.
Another cross-sector trend within the maritime sector was the difficulties in recruitment. Due to the nature of offshore employment, it was difficult to attract younger
people who were seeking the work-life balance important to modern society. However
the report found that maritime clusters have a large labour mobility within their sectors. In the Netherlands almost 30% of maritime labour intake and outflow comes from
or goes to other maritime sectors (ECORYS, 2007).
Although maritime transport is one of the main facilitators of the world trade of goods
and is thus of great importance to economies worldwide, the report found that there
is limited public awareness of this importance. This is partly due to port activities
necessarily moving further away from the main inhabited areas of port cities to and
consequently further from public awareness. The report found that this lack of public
awareness had an impact on the recruitment difficulties mentioned previously, but also
led to a shortage of government initiatives and policies.
Finally, due to an increasing awareness of the sector’s impact on the environment, and
also the increasing energy costs, investments and initiatives are needed in order to
sustainably develop the maritime sectors.
When examining the effects of clustering on the maritime sector, the report noted
regions with a higher rate of employment in industries that belong to strong clusters
appear generally more prosperous in terms of GDP per capita. Some other key aspects
and benefits of clustering are detailed in Table 3.1
In summary, the main theoretic benefits noted by the report were an increase in efficiency, an increase in the level business formations, and a higher level of innovation.
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Table 3.1: European Maritime Policy
Innovation

Specialisation

Outsourcing

Clusters provide a fertile environment
for innovation;

38% of all European employees work in
enterprises that are part of a cluster;

Cluster firms contract out more research (41% vs. 20%) and carry our
less research in-house (44% vs. 53%).

Clusters are a vital element of the Lisbon strategy;

Individual cluster categories differ significantly in the level of employment
concentration;
Europe lags on average behind the US
in terms of cluster strength (probably
due to the remaining barriers to crossregional competition in Europe and differences in entrepreneurial cultures);

Cluster firms benefit from the flows of
tacit knowledge and the presence of
skilled labour;

Cluster firms are more innovative than
non-cluster firms;
Cluster firms register more trademarks
(29% vs. 14%) and apply for more
patents (29% vs. 12%);
Clusters are well aligned with the modern approach of ‘open innovation’ (innovation is created in open environments rather than by isolated organisations);

Source: Policy Research Corporation (2008, p. 31)

The Policy Research Corporation (2008) report recommended three main types of
cluster policies:
• Facilitating policies, which create a favourable microeconomic business environment for growth and innovation (indirect stimulation of the emergence and dynamics of clusters);
• Traditional framework policies, i.e. industry and SME policies, research and
innovation policies, and regional policies;
• Development policies, aiming at creating, mobilising or strengthening a particular
cluster category resulting in specific cluster initiatives.

Integrated Marine Plan
In October 2007, the European Commission (2007b, p. 9) tabled a proposal for a
European Integrated Marine Policy, known as the ‘Blue Paper’. In this document, the
European Commission regarded as a priority the establishment of a European network
of maritime clusters. It also laid great importance of the formation of ‘multi-sectoral
clusters’. In the European Commission’s opinion, these clusters greatly enhance the
business integration and competitiveness in the maritime sector, and are instrumental
to maintaining European maritime ‘know-how’ and therefore were to occupy a central
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position in European Maritime Policy. Specifically, the Commission would thereafter
encourage the “formation of multi-sectoral clusters and regional centres of maritime
excellence, and to promote a European network of maritime clusters.”

European Commission Cluster Policy, 2008
In 2008 the European Commission (2008b) released ‘The concept of clusters and cluster
policies and their role for competitiveness and innovation: Main statistical results and
lessons learned.’ The document describes the potential role of clusters, cluster policies
and cluster initiatives for competitiveness and innovation.
In this document the European Commission attempts to distinguish between clusters,
cluster policies and cluster initiatives. The document asserted that whereas clusters
are a real economic phenomenon that can be economically measured, cluster focused
policies are more commonly an expression of political commitment to support existing
clusters or the emergence of new clusters. It also suggested that cluster initiatives are
practical actions to strengthen cluster development, which can, but must not necessarily
be, based on a formulated cluster policy.

Blue Growth Strategy and the Limassol Declaration
The European Commission’s (2012) ‘Blue Growth’ Strategy identified lack of access to
finance and a shortage of suitably skilled workers as factors blocking growth in nearly
all economic sectors. In the ‘blue economy’, the document referenced the efforts by
Member States to tackling this by developing maritime clusters. The strategy defined
maritime clusters as “groupings of larger industries, smaller suppliers and educational
establishments that reinforce each other through their close proximity”. The key benefit
of maritime clusters in the context of the Blue Growth strategy was better communication brought about by geographical proximity ensuring that educational courses
and research can better meet the needs of local industry and suppliers in turn can
understand the market and predict future trends.
The Limassol Declaration on a ‘Marine and Maritime Agenda for growth and jobs’ was
made during the Cypriot presidency of the EU in 2012. It recognised the contribution
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made to the European economy and the economies of many individual Member States,
from the value of ‘marine ecosystem goods and services’. Some of its specific goals
were to enhance the competitiveness of the EU shipping sector, maximise opportunities for innovation in the European shipbuilding marine equipment industry, increase
marine renewable energy production and exploration, support the development of a
highly diversified and sustainable coastal and maritime tourism sector, and to foster
the development of new technologies for the safe and sustainable harvesting of marine
mineral deposits (Cyprus Presidency of the Council of the European Union, 2012).
To achieve these goals, the declaration set out some broad strategies. It aimed to
provide the conditions necessary for the full development of the Blue Economy by
formulating coherent and effective public policy. According to the document, this
would require all parties to enhance innovation and maritime research, work towards
the effective development and increased accessibility of marine knowledge and maritime
surveillance, stress the importance of improved maritime governance, maritime spatial
planning and integrated coastal zone management. Specifically, this would require
enhancing the attractiveness of maritime careers, and increasing the participation of
all stakeholders in the development of innovative activities. The document highlighted
maritime clusters as a way of achieving this goal. The European Commission produced
a follow-up strategy with the Innovation in the Blue Economy strategy (European
Commission, 2014).

3.2

Maritime Sector

The maritime sector is global (City of London Corporation, 2016). Seaborne trade
accounts for 89.6% of global trade by volume (tonnes) and 70.1% in value. In 2008, total
world seaborne trade was estimated to amount to about 8.17 million tons (UNCTAD,
2009; Hoffmann and Kumar, 2013). According to the OECD (2016, p. 19), management
of economic activities in the ocean needs to be put into the physical context in which
a large proportion of it operates – “a fluid, buoyant, three-dimensional environment
that covers about two-thirds of the planet’s surface.”
Figure 3.1 gives a visualisation of major seaborne trade routes and volumes. The web

66

of global trade routes conducted by sea is clear from this visualisation.
Figure 3.1: Major seaborne trade routes and volumes in 2030 at current growth levels
(million tonnes)

Source: Lloyd’s Register (2013)

Maritime-related sectors made a direct contribution (GVA) of USD 1.5 trillion in 2010.
This figure equates to 2.5% of world GVA or ¡ 3% of world GDP. The sector’s direct
employment contribution to world employment (FTE) in 2010 was 31 million (OECD,
2016). Offshore oil and gas accounted for about one-third of total value added of the
ocean-based industries, followed by maritime and coastal tourism (26%), ports (13%),
and maritime equipment (11%). Figure 3.2 illustrates the value added of maritime
industries in 2010 by industry.
Terminology relating to the maritime sector is used differently around the world. Commonly used terms include: ocean industry, marine economy, marine industry, marine
activity, maritime economy and maritime sector. In addition to the differing terminology, there is still no universally accepted definition of the ocean economy. For example,
for the European Commission (ECORYS, 2012, p. 26), “the maritime economy consists
of all the sectoral and cross-sectoral economic activities related to the oceans, seas and
coasts. This includes the closest direct and indirect supporting activities necessary for
the functioning of these economic sectors, which can be located anywhere, including in
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Figure 3.2: Value added of ocean-based industries in 2010 by industry
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Source: OECD (2016)

landlocked countries.”
Established maritime sectors include shipping, shipbuilding and marine equipment,
capture fisheries and fish processing, maritime and coastal tourism, conventional offshore oil and gas exploration and production, dredging, and port facilities and handling.
The key role played by cutting-edge science and technology characterises emerging
ocean-based industries and activities in their operations. They include: offshore wind,
tidal and wave energy; offshore extraction of oil and gas in deep-sea and other extreme locations; seabed mining for metals and minerals; marine aquaculture; marine
biotechnology; ocean monitoring, control and surveillance (OECD, 2016).
Maritime sectors interrelate and interact with other maritime sectors and sub-sectors.
Traditionally, maritime industries and the exploitation of marine resources have been
perceived as individual and separate activities, with the result that approaches to
their development remained piecemeal and limited in their effectiveness (OECD, 2016;
Morrissey and Cummins, 2016).
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3.3

Maritime Clusters

There is no standard definition of maritime cluster. Given that the scope of a maritime
cluster can be very wide, finding the means of identifying the driving force is key
(Doloreux and Shearmur, 2009; Brett and Roe, 2010; Chang, 2011). With regards
to the formation of maritime clusters, three main groups can be identified, namely
shipping, maritime services and ship building, surrounded by facilitating associations,
education and research institutions and political bodies (Porter, 1998d; Benito et al.,
2003; de Langen, 2002; Peeters and Webers, 2006; Jenssen and Randøy, 2006; Doloreux
and Melançon, 2008; Shinohara, 2010; Othman et al., 2011).
The concept of maritime clusters is ill-defined. Given that the performance and composition of maritime clusters are so dynamic, examinations of their evolution and comparative studies are useful given the lack of existing literature in this area (Zhang and
Lam, 2013; Salvador, 2014).

3.3.1

World Maritime Cities

Internationally, ‘world cities’ are pivotal in the ongoing globalisation process1 . This
evolution is nowhere more evident than in port cities and their regions (Cartier, 1999;
Verhetsel and Sel, 2009). A precondition of the globalisation process is the necessary
bridging of distances greater than ever before. The worldwide dispersion of production
and consumption has resulted in the emergence of global supply chains. Between
1960 and 1990, there was a fourfold expansion in the volume of maritime trade. In
contemporary perception however, maritime activity is not as central as it used to
be. However, (Bosworth, 1997, p. 61) argues that growing proportion of world cities
are ports. By the year 2000, approximately 80% of the world’s largest 25 largest
cities were ports, compares to 60% in 1925 and 50% in 1500. It could be argued
that the international economy has become not only increasingly globalised, but also
increasingly maritime in nature (Verhetsel and Sel, 2009).

1

‘World cities’ or ‘global cities’ are a term used in economic geography to describe a city generally
considered to be an important node in the global economic system
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3.3.2

Typology of Maritime Clusters

Zhang and Lam (2013) identified four types of maritime clusters. In the first type, the
activity within in the cluster focuses on shipping and port activities, mainly cargo loading and discharging functions, functions which are local and territory dependent. In
such a cluster the relationships and connections are “simple and rather loose” (Zhang
and Lam, 2013, p. 4). In terms of commercial consideration there is a lack of coordinated congruous action. Actors within the cluster are more familiar with individual
sectors or port services, rather than having an encompassing knowledge of the entire
cluster. Zhang and Lam consider Dublin and Rotterdam to be two examples of such
clusters.
In the second type, cargo allocation and value-added processing form the core activity consolidating and distributing cargo, including industrial process, combining, grouping,
packing and commercial marketing. The geographic scope of this type is larger and
more regional than the cluster in type one. In this type the port presents as a transport,
industrial and commercial service centre but port policies, legislation and development
strategies are made with a broader conception and managerial attitude. As such,
Type 2 maritime clusters are not limited as a transport centre but rather an industrial
and commercial centre which performs not only the function of transportation, but
also has close relationships with trade parters and even municipalities. Such close
relationships present in a reciprocal way. Current examples include Osaka (Japan) and
Kaohsiung (Taiwan), whilst Hong Kong, New York and Singapore have typified this
type in different periods of their history.
Since the 1980’s, the third type of maritime cluster has emerged amidst an increasingly globalised world trade which called for increased depth and dimension and an
extensive transport network. World-wide large scale containerisation and intermodalism combined with the growing requirement of supply chain management resulted in
Type 3 clusters. These clusters adapted to allocate not only the products and capital
but the technology and intangible information.
In contrast to Type 1 and Type 2 clusters, the activities of this type are carried out in
much larger geographical areas. The sphere of influence is regional or even global. The
maritime cluster plays a special role in the global/regional supply chains for its capacity
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of processing and distributing information. Being regarded as a the supply chain hub
in the global/regional economic and trade markets, the characteristics of the Type 3
Maritime Cluster satisfy the new international trade pattern in which it is involved
before, after and even during the production process. These clusters benefit from the
economies of density and scope by the effect of hub-and-spoke systems. Rotterdam,
Hong-Kong and Singapore typify this type of maritime cluster.
The fourth-generation of clusters emerged in the 1990’s with characteristics of physically separated but also linked through common operators or administration. It mainly
resulted from both the vertical and horizontal integration adopted by transport operators. However, Type 4 clusters appeared with a new function as a maritime service
centre instead of having port and physical cargo logistics as core activities. With this
type, physical location and geographical scope is of less importance. Type 4 clusters
can provide services to users who are remote from the cluster location. Type 4 clusters
can appear in many different forms depending on the mix and relative levels of maritime activities which occur within the cluster. The most distinguished characteristic
of Type 4 is knowledge and the workforce’s expertise in the areas on which international maritime services depend. Although these services can widely vary, some of the
most important are ship finance, maritime law, marine insurance, ship registry, ship
chartering/brokering, and other services which are required to meet the comprehensive
needs of modern maritime business. London is regarded as a typical example of such
a cluster type.

3.4

Ireland: Maritime Sector & Policies

Although an island nation, Ireland has historically not made maximum use of the ocean
resource it possesses (Shields et al., 2005; Morrissey et al., 2011), namely approximately
900,000km2 of seabed (Shields et al., 2005; Heffernan, 2007) (ten times the land area)
and 1,448km of coastline (Cooper, 2009). This is despite 95% of the value and 99% of
trade in economic terms relying on maritime transport as of 2005 (Shields et al., 2005;
Morrissey et al., 2011).
Traditionally, the primary economic value derived from Ireland’s maritime resource
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were fisheries. However, worldwide and in Ireland, the sector in general has been
redefined in recent years by Shields et al. (2005) and others (Kwak et al., 2005; Curry
et al., 2008; O’Mahony et al., 2009; Kildow and McIlgorm, 2010; Morrissey et al., 2011)
due to rapid advances in ocean technology and a recognition of the need to respond to
environmental pressures. Shields et al. (2005) redefinition encompasses not only the
traditional marine sectors but also ‘emerging’ sectors such as marine bio-technology
and marine renewable energy (Morrissey et al., 2011, p. 721). The definition of which
sectors fall under the maritime label will be discussed in greater detail in the next
section.
In 2004, during Ireland’s presidency of the European Union, the ‘Galway Declaration’,
was endorsed by leading scientists, policy-makers and industry representatives at the
EurOCEAN2 conference. In addition to supporting action against climate change, the
declaration acknowledged the role marine science and technology plays in the economic
development of the European Union (EurOcean, 2004; Heffernan, 2007).
In the period 2000-2007, over e250 million was invested in Ireland in building marine
research capacity and key national infrastructure (Heffernan, 2007). National government introducing research and investment strategies such as ‘Sea Change: A Marine
Knowledge, Research and Innovation Strategy for Ireland 2007-2013’ (Marine Institute,
2007) and in 2012 Ireland adopted its first ever Integrated Marine Plan - ‘Harnessing
Our Ocean Wealth’ (DAFM, 2012).
Although the integration of cluster theories into Ireland’s industrial development policies has occupied “only a very marginal place in the overall thrust of Irish industrial
development policy” (Hobbs, 2010, p. 110), despite being recommended by the Culliton report (Culliton, 1992), however clustering has entered into public policy in recent
years (Bailey and Lenihan, 2015). An example includes Enterprise Ireland’s Community Enterprise Initiative Scheme (2015 – 2017) which includes amongst its aims the
fostering of an “increased collaborative, networked and linked approach to regional
and local enterprise development and job creation” and the “establishment of hubs,
accelerators, networks and clusters or other partnerships based on regional strengths,
opportunities and uniqueness” (Enterprise Ireland, 2015, p. 2)
2

EurOCEAN is the European Centre for Information on Marine Science and Technology
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In the Irish maritime sector, IMERC (Irish Maritime Energy & Resource Cluster) was
established in 2010, by a tripartite agreement between Cork Institute of Technology,
University College Cork and the Irish Naval Service. It was established with the aim
of greater exploiting the opportunities for the maritime sector in Ireland in four pillar
areas: marine energy; shipping, logistics and transport; maritime safety and security;
and yachting goods and services (Irish Maritime & Energy Resource Cluster, 2011;
REMCAP, 2013; Morrissey and O’Donoghue, 2013; Morrissey and Cummins, 2016).
A report compiled by the Expert Group on Future Skills Needs (DJEI 2015b) recommended that emphasis be placed on skills transfer and ‘marinisation’, i.e. existing
jobs and qualifications can be up-skilled through additional training in the maritime
context allowing greater labour mobility. Additionally it recommends embedding ICT
skills in existing maritime training in order to maximise the opportunities arising from
emerging sectors like marine ICT, and the greater role technology now plays in the
maritime industry.

3.5

Maritime Sector & Clusters Profile

From an economic perspective, the maritime sector is multisectoral, encompassing a
variety of activities, and includes industries both directly (e.g. fishing and shipbuilding
sectors) and indirectly (e.g. blue biotechnology and marine ICT) related to the marine
resource. There is an existing debate on the definition and characterisation of the
marine economy’s activities and sub-sectors. (Peng et al., 2006; Kildow and McIlgorm,
2010; Morrissey et al., 2011; Colgan, 2013; Pinto et al., 2015; Morrissey and Cummins,
2016).
According to Morrissey and Cummins (2016) there has been a relatively consistent
definition of the sub-sectors that comprise the maritime economy arising from recent
studies (Peng et al., 2006; Pugh, 2008; Kildow and McIlgorm, 2010; Kalaydjian et al.,
2010; Morrissey et al., 2011; Zhao et al., 2014). Zhao et al. (2014) differentiate between three different layers of maritime-related activities: a core layer of major ocean
industries, a support layer of supporting services and industry contributing to ocean
industry; and an outer layer of ocean-related industry. Together these layers form
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the ocean or maritime economy of a country (See Figure 3.3). Girard and Kalaydjian
(2014) list the following activities as linked to the sea:
• Marine resource extraction: living resources and marine minerals,
• Exploitation of marine space and of physical properties of marine waters (energy
plants using marine water as a heat sink, marine renewable energies, submarine cable laying, maritime and coastal construction and public works, maritime
transport, Navy),
• Exploitation of seascapes (tourism, leisure, boating),
• Resource processing (of living resources and oil & gas)
• Manufacturing and service industries supplying the above exploitation activities:
shipbuilding, ship repair and boat building and their suppliers, oil and gas services, financial services,
• Public services: defence; State intervention at sea and public services to maritime activities and to seafarers; public and private activities contributing to the
protection of marine and coastal environment; and public research.
Figure 3.3: Relationship between the different layers of maritime-related activities.

Source: Zhao et al. (2014)

Morrissey and Cummins (2016) argue that although in theory a maritime cluster has
the potential to represent any sub-sector or combination of sub-sectors, they cite examples of clusters which have been the subject of prominent studies, such as de Langen
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(2002) Maritime Transport, Shipbuilding & Port Services, Benito et al. (2003) Maritime Transport & Shipbuilding, Brett and Roe (2010) and Morrissey and O’Donoghue
(2013) Maritime Transport - and make the observation that studies have tended to
concentrate on clusters exploiting agglomeration economies between firms belonging to
the same maritime sub-sector

3.6

The REMCAP Project

This research was funded by, and performed in the general context of the European
Framework Project, REMCAP (Resource Efficient Maritime Capacity).
The objectives of the REMCAP project were to increase innovation capacity in maritime resource efficiency to better position the maritime sector to exploit the growing
global demand for resource efficient technologies, systems and operations. The project
was based on the principle that regional clusters can enable innovation that would not
happen with firms acting on their own and that more effective organisation of clusters will enable further innovation. Through this integrated approach to knowledge
exchange, researchers, policy makers and industry are better positioned to develop
research and innovation capacity and achieve the maximum impact on regional and
international innovation policy, business investment and economic development across
maritime resource sectors.
As part of the cluster characterisation work package, REMCAP assessed the participant
clusters on key success factors in the categories of strategic interaction; policy influence;
networks, linkages & interactions; public investment; private investment; technology
& knowledge base; human capital; physical infrastructure; presence & engagement of
large firms; and access to markets. The data gathered was provided during face to face
interviews with cluster management teams.
Two of the participant clusters are analysed in this study. The clusters assessed are
the Solent Maritime Cluster (UK), and the Irish Maritime & Energy Resource Cluster
(IMERC).
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3.7

Summary

This section began with section 3.1 giving an overview of the development of European maritime and cluster policy over the last few decades, from its first maritime
policy outside of fisheries in 1986, the European Commission’s 1996 maritime strategy,
through to the Lisbon Strategy, Cluster Strategy and Blue Growth Strategy.
An overview of the multi-sectoral and global nature of the maritime sector was then
given before examining maritime clusters and the concept of world maritime cities.
Section 3.4 then examined the development of public policy targeted at developing the
maritime sector in Ireland, touching briefly on general cluster policy.
The exact definition of which sub-sectors and related sectors constitute the ‘maritime
sector’ is the subject of on-going debate. In 3.5 we outline what Morrissey and Cummins (2016) claims has a become, through other studies and research, a relatively
consistent definition of the sub-sectors that comprise the maritime economy.
The maritime cluster in the Solent region of the UK, is an example of bottom-up cluster
organisation lacking a clear mandate but operating in a widely recognised ‘organic’
cluster. The Irish Maritime & Energy Resource Cluster (IMERC), the subject of later
analysis, is also an example of a bottom-up cluster organisation.
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Chapter 4
Methodology Selection and
Discussion
The purpose of this chapter is to help understand the suitability of different methodologies in answering the research questions. The previous chapters reviewed cluster
theory and gave an overview of maritime and cluster policies. Maritime cluster profiles
from literature and case studies from the REMCAP project were also reviewed.
The following text will discuss the validity of the various methodological approaches,
their potential limitations and advantages, and will introduce the rationale for using a
nested methodology to maximise the advantages from two or more approaches. It will
also reinforce the need to assess the cluster organisation as a policy instrument and
whether it fulfils its purpose of strengthening linkages within a cluster. It is useful at
this point to reiterate the aims of the research questions - to evaluate the maritime
cluster in Cork and assess the effectiveness of the role cluster organisation performs in
facilitating linkages from a relationship perspective.
To address these aims, a variety of methodologies will be assessed on their ability
to answer the research questions. The most suitable combination of techniques or
methodologies will be combined to assemble the data necessary to answer the research
questions.
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4.1

Summary of the Theoretical Framework and
Research Questions

Chapter 2 gave an overview of the cluster concept, and the different theoretical perspectives. It is clear that although there are a myriad of definitions of what exactly
constitutes a cluster. However, it is also clear that are many commonalities between
the majority of cluster definitions. Marshall (1890) gave the first clear description
of industry clusters and identified his triad of external economies, namely: i) labour
market pooling; ii) supplier specialisation; and iii) knowledge spillovers.
Two principal schools of thought arose to describe and analyse what we describe as
clusters – the neoclassical economic tradition and the social and institutional tradition
(Cortright, 2006, see Section 2.1). The regional science perspective is primarily economics with a spatial emphasis. Regional science is often characterised by mathematical modelling and economic theorising, and as such relies most heavily on quantitative
data.
Agglomeration economics or ‘new economic geography’ identifies three agglomeration
externalities which largely build on those first identified by Marshall (1890), i.e. a
skilled pool of labour, knowledge spillovers and skills transfer, and the presence of suppliers and clients. New economic geographers use the term ‘agglomeration economies’
to describe all external economies that foster geographical concentration.
The social and institutional tradition approach the study of business location from
a social and institutional perspective – focusing on the effects of social forces and
relationships, rather than purely on the response of individual firms to economic incentives (Cooke and Morgan, 1998; Maskell and Lorenzen, 2004; Lorenzen, 2005; Cortright, 2006). In recent years, social network analysis techniques have been applied
to examining the structure of interaction in geographical clusters and how these affect
knowledge diffusion and spillovers within clusters (Asheim and Isaksen, 2002; Ter Wal
and Boschma, 2009; Boschma and Frenken, 2010; Balland, 2012). Assessing how these
relationships and social transactions occur within clusters often requires qualitative
methods such as interviews, surveys and case studies (Feser and Luger, 2003).
A third perspective which has arisen in recent decades, led by business-strategy analysts
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and economic development practitioners such as Michael Porter, which draws on a
wealth of practical experience with clusters in addressing many of these same themes.
Following earlier works on business strategy for market success, Porter developed his
theory of industry clusters. This theory draws on ideas from the neoclassical and social
and institutional traditions as well as from business strategy.
Section 2.3 defined a cluster organisation as the “organisational entity” of a cluster
initiative. Its role is to organise “efforts to increase the growth and competitiveness
of clusters within a region, involving cluster firms, government and/or the research
community” (Sölvell et al., 2003; Lindqvist, 2009). Ketels et al. (2012) proposed seven
‘innovation gaps’ in which clusters play a critical role in building ‘bridges’, namely:
i) the research gap, ii) the education gap, iii) the capital gap, iv) the government gap,
v) the firm-to-firm gap, vi) the cross-cluster gap, and vii) the global market gap,
Before reviewing possible methodological approaches, it is important to revisit the
research questions this research is attempting to answer. Namely:
1. To what extent is there a functioning maritime cluster in the Cork region, what
model best describes its structure, and its development to date?
2. How effective is the IMERC cluster organisation in its role of bridging ‘innovation
gaps’ and strengthening linkages between the cluster actors?
It is clear then that a methodology, or combination of methodologies, is required that
can assess the maritime cluster in the Cork region against the functioning cluster characteristics outlined in Chapter 2, and also determine whether the cluster organisation
is effectively facilitating and strengthening linkages between the cluster actors.

4.1.1

Ontological underpinnings

Ontology is concerned with the nature of reality or what can be known of reality (Guba,
1990, p. 17–20). Constuctivists argue that reality is socially constructed and that the
sociology of knowledge must analyse the processes in which this occurs. While traditional research perspectives are concerned with rejecting or failing to reject hypothesis,
the constructivist approach stresses the providing of multiple perspectives in research
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(Creswell and Clark, 2017). Cluster theory in particular is characterised by varieties of
assumptions and perceptions, forming different views of the reality (Engerud, 2014).
While the variety of perceptions on the nature of clusters was highlighted in chapter 2,
nonetheless several characteristics were common through many interpretations of what
constitutes a cluster. The ‘checklist’ which was developed in 2.6 was: proximity and
geographic concentration; related and supporting industries which are interconnected;
exchanges of knowledge and specialist skills; a high level of innovation and research;
and collaborative competition.
From the review of literature these are features one would expect to find in a ‘functioning’ cluster. Thus, any epistemological stance must necessarily seek to evaluate clusters
against these characteristic. If possible, it must also, following the constructivist approach, take into account the different perceptions of how clusters function caused by
the varieties of assumptions and perceptions – recognising that there are many ways
to describe the same phenomenon.

4.2

Cluster Measurement Techniques

A variety of approaches have been developed and used to identify, measure and analyse
clusters. The aim of this study to is to evaluate how well the cluster organisation functions and whether it fulfils the roles which literature suggests it should be performing.
Different approaches and techniques can be used to analyse clusters at different levels,
such as an analysis of linkages and assessment of the cluster ecosystem to ascertain
relationship facilitation by the cluster organisation.

4.2.1

Levels and Perspectives of Cluster Evaluation

Analysis of clusters can focus on different levels, generally micro - firm level, mesobranch or industry level, or macro- national level (Roelandt and Den Hertog, 1999;
Hoen 2000).
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Micro Level
Studies at the micro level focus on strategic business development, chain analysis and
management, and examining development of collaborative innovation projects. The
aim at this level is to identify missing links or strategic partners in innovation projects
(Roelandt and Den Hertog, 1999). They may be used to analyse the competitiveness
of a network of suppliers around a core enterprise or to examine the micro-dynamics
underpinning knowledge transfer between firms and spillovers within a cluster (Giuliani,
2013). Techniques usually utilised in micro level studies such as interviews and focus
groups yield a rich level of data at the industry or firm level, but are expensive, labourintensive and time consuming to perform. These techniques may, however, be most
appropriate when seeking to study a tightly defined and specific industry for evidence
of clustering behaviour (Mazzarol et al., 2005).
The strength of micro level analysis lies in the depth and wealth of firm-level data.
However, this specificity is also its main disadvantage. Although accurate for any
given group of firms, findings may not be applicable to other clusters and regions. The
external validity of the findings may be skewed by concerns specific to the study group
(Mazzarol et al., 2005).

Meso Level
Studies at the meso level typically conduct some variant of SWOT or benchmarking
analysis at the industry level including inter and intra-industry linkages at different
stages of the production chain. This type of analysis was used extensively by Porter
(1990) (Roelandt and Den Hertog, 1999).
The advantage of meso level studies, examining regional industries by sector, is that
they can provide a means of benchmarking similar clusters against each other. In
comparison to micro level studies, they can provide a more complete picture of entire
industries and are more likely to make use of secondary source statistical data such
as employment or industry concentration tables (Feser and Bergman, 2000; Mazzarol
et al., 2005).
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Macro Level
The focus at this level of analysis is the specialisation patterns of a nation/regional
economy. Some studies have focused on the linkages within and between ‘mega-clusters’
and mapping specialisation patterns of a country or region across the economy as a
whole (Roelandt and Den Hertog, 1999). Kowalski (2012, p. 14) describes analysing
clusters at the macro level as the “most difficult task” since “national economy goes
beyond the functioning of cluster structures, which are regionally constrained.”
A notable example of analysis at this level is the US Cluster Mapping Project (2016).
This project categorises individual sectors and uses standardised algorithmic benchmarking criteria to systematically compare them. These criteria are based on industry
data such as NAICS (North American Industry Classification System) codes, County
Business Patterns (CBP)1 , and Occupational Employment Statistics (OES)2 datasets
to measure relatedness between multiple industries (Delgado et al., 2016).

Top-down vs. Bottom-Up Analysis
Cortright (2006) outlines two broad approaches taken by the majority of cluster analyses: top-down, which relies largely on quantitative data to characterise a regional
economy; and bottom-up, which analyses the inner workings and inter-firm connections within a particular cluster in a particular location. The characteristics of each
approach are described in Table 4.1. It should be noted that these analytic approaches
should not be confused with top-down and bottom-up cluster policy approaches discussed in Section 2.3. Cortright also states however, that although most studies lean in
one direction or the other, many use a combination of different approaches to best tailor
the research to individual needs (see also Bergman and Feser, 1999; Brown, 2000).
Different disciplines have tended to rely on different techniques. Most economists use
some variation of the top-down approach in order to attempt to fully understand a
regional economy. Others such as planners, economic development practitioners, and
cluster practitioners have developed bottom-up approaches. Cortright (2006) argues
that the best way to understand clusters is to strike a balance between these two ap1
2

US Census Data which provides subnational economic data by industry.
U.S. Bureau of Labor Statistics figures on occupational employment and wage levels.
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Table 4.1: Top-down and Bottom-up Methods in Cluster Analysis
Characteristic

Top-down

Research Question
Approach
Principal Data
Methodology
Industrial Proximity
Scope
Dominant Logic
Measures

How Much?
Qualitative
Quantitative
Qualitative
Secondary Data
Primary Data
Statistical Modelling
Case Studies
Classification System
Descriptive
Nationwide, Multi-Industry
Local, Single-Cluster
Deductive
Inductive
Employment, Patents, Wages, Relationships, Institutions
Output, Sales
Broadly Applicable
Narrowly Limited

Findings

Bottom-up

Source: Cortright (2006, p. 28)

proaches and use them in tandem as tools to drive an ongoing, participative discussion
and analysis of clusters in a regional economy.
Using these descriptions of the levels and approaches, it would be accurate to describe
this study as a bottom-up, micro level study. The focus of the current research is
the firm linkages and cluster organisation within individual clusters. As such the
data required will be primarily qualitative and involve obtaining data at firm and
organisational level. This will be underpinned by a solid holistic overview of secondary
quantitative data available regarding the sector and cluster overall.
In general, the presence of a cluster organisation suggests that it is believed, at least
by policy-makers or other coordinating parties such as industry associations, to be
a cluster. The clusters chosen as case studies for this research were determined by
their participation in REMCAP (2013) – therefore regarded (at least for the project’s
purposes) as clusters by the European Commission and referenced as such in various
government reports (e.g. Department of Agriculture, Food and the Marine, 2012; Solent
Local Enterprise Partnership, 2014b). Consequently cluster identification techniques
are not necessary in this instance. However, the research question requires a determination of whether the cluster is truly functioning as such. Therefore a methodology must
be selected which can assess this and state whether the clusters are truly functioning
clusters.
However it is useful to briefly examine commonly quantitative cluster identification
techniques which could be used in future studies, or where a cluster organisation does
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not yet exist.

4.2.2

Quantitative Cluster Identification Techniques

The current research focuses on a method of evaluating cluster organisations rather
than identifying clusters, therefore the clusters in this thesis were predetermined by
their participation in REMCAP (2013). This study will be also be relying mostly on
qualitative data, the reasons for which which will be explained in the following Section,
4.2.3. Therefore this section will give a brief outline of the quantitative techniques that
are most commonly used and an explanation of the unsuitability of those techniques
in fulfilling the aims of this research. In the next section various forms of qualitative
techniques available will be examined and the method(s) which best fulfil the research
aims will be chosen.
The majority of quantitative approaches usually involve various methods of studying
geographic concentration industrial specialisation indices (de Langen, 2004; Othman
et al., 2011; van Egeraat et al., 2015). Among the most widely used are Location Quotients (LQ), Gini Coefficients, the Hirschman-Herfindahl Index (HHI) and the Ellison
and Glaeser Index (EG).
Location quotients are the mostly commonly used method for calculating a region’s
industrial specialisation relative to larger geographic unit, usually the national economy
(Morrissey and O’Donoghue, 2013). They are calculated as an industry’s share of a
national total for some economic statistic (such as earnings, GDP by metropolitan area,
employment, etc.) divided by the industry’s share of the larger geographic unit’s total
for the same statistic. A common approach estimates the relative local importance
of employment in each industry by relating an industry’s regional employment share
to its national employment share (Klosterman, 1990; de Langen, 2004; Morrissey and
O’Donoghue, 2013). Location quotients are calculated for all industries to determine
whether or not the regional economy has a greater share of each industry than expected
when compared to a reference economy, or in other words, they measure to what extent
an industry is concentrated in a region.
An advantage of using location quotients is they take account of the relative impor-
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tance of the selected industry on a national scale. A disadvantage of this method is
that, although the data necessary can be obtained from the Central Statistics Office,
the nature of the maritime sector means that the data will be highly aggregated into
overarching sectors. The location quotient approach has been used in the Irish maritime sector by Morrissey and O’Donoghue (2013), however to produce Irish regional
data it was necessary to disaggregate the national data into regional data using location quotients and the use of company surveys where no data was available Morrissey
(2014b) (discussed in more detail in Section 4.2.3).
A second method of measuring geographic concentration as suggested by Krugman
(1991b) is to compute locational Gini coefficients. The original Gini coefficient technique is a measure of statistical dispersion intended to represent the income distribution
of a nation’s residents and it is the most commonly used measure of inequality by bodies such as the OECD (Atkinson and Brandolini, 2001). However as Spiezia (2002)
points out, several authors (Arbia, 1989; Wolfson, 1997) have argued that the Gini coefficient confuses inequality and concentration whereas these are two distinct concepts.
It may also produce results which differ significantly from other measures of concentration such as the Herfindahl index, which will be described next. For similar reasons
to those raised with Location Quotients (the lack of good regional data for maritime
subsectors), this method was judged unsuitable.
The Hirschman-Herfindahl index is generally estimated as the regional distribution of
an industry’s employment relative to the distribution of total employment. Index values
greater than zero are interpreted to indicate a spatial concentration of industry activity.
The technique is not seen as appropriate in the Irish situation due to necessarily small
numbers of establishments in clusters (Hobbs, 2010).
An alternative index is proposed by Ellison and Glaeser (1994). They define a normalised measure, which they refer to as the raw geographic concentration of the industry. The scale of the index is essentially defined by a no-agglomeration benchmark.
Ellison and Glaeser show that the expected value of this concentration index is zero
if plants are located randomly. In contrast, an industry is considered localised if the
respective index value is different from zero (Hobbs, 2010).
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Input-Output Analysis
The Input-Output analysis method was developed in the late 1930’s by Professor Wassily Leontief. In its most basic form the model can be described as a system of linear
equations, each characterising the distribution of an industry’s product throughout the
economy (Miller and Blair, 2009). The model further developed towards analysing industrial concentrations during the 1970’s by authors such as Czamanski et al. (1974);
Czamanski and Ablas (1979) and Roepke et al. (1974), and later by Ó hUallacháin
(1984). The aim in relation to clusters is to “identify inter-industry linkages based
on vertical purchase-sales relationships, or group industries according to similarities in
buying/selling patterns” (Vom Hofe and Bhatta, 2007, p. 2). Many more recent works
on cluster theory (for example Feser and Bergman 2000) have also relied upon these
methods (Vom Hofe and Chen, 2006).
At face value, input-out analysis is ideally suited to measuring the interconnectedness
described by Porter et al., however Motoyama (2008) and others (Feser and Luger,
2003; Vom Hofe and Bhatta, 2007; Titze et al., 2011) have criticised some elements
of the approach. Motoyama (2008) criticises the subjective nature of determining the
threshold of a ‘high’ level of interconnectedness of sub-sectors within the cluster. Motoyama also echoes Hanson (2000) and Swann (2006), observing that input-output
analyses capture only monetary transactions, but not firm rivalry and collaboration,
Marshallian externalities, and knowledge spillovers - the very element of interconnectedness at the heart of cluster theory. Feser and Luger (2003, p. 14) maintain the
input-output “approach tends to work better for understanding relationships among
mature manufacturing businesses than for smaller businesses.”
As the clusters in this study were predetermined, any subsequent use of input-output
tables as an evaluation aid in this case is problematic. This is due to the difficulties
in assembling sufficient secondary economic data on a regional and sectoral basis; and
also because the principal aim of this research is evaluating the interconnectedness and
strength of inter-linkages within the cluster.
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4.2.3

Difficulties in Maritime Sector Data

Industrial classification systems represent a useful means of assessing industry connections, but, as with any classification system, they have their limitations. As Desrochers
(2002) points out, an industry classification system is an inadequate way to characterise fully the similarity or diversity of firms. In an ideal world, classification systems
should be composed of mutually exclusive categories. In the real world, the branches
of industry criss-cross and intersect across many dimensions. Some clusters are not
always contained within a single industry classification, but rather across a range of
industry classifications (Cortright, 2006). This is especially true in the maritime sector.
As discussed in Chapter 2, the importance of sub-sectors outside of the traditional
maritime sub-sectors: transport, shipping & logistics, fishing, etc. has only recently
received the attention of central government and policy-makers. Lack of comparable
and relevant statistical and quantitative data related to the maritime sector (European
Commission, 2007a; Morrissey, 2014b) limits our ability to make informed forecasts and
future predictions.
The maritime sector is multi-sectoral, encompassing a variety of activities which includes industries both directly and indirectly related to the marine resource (Section
3.5). According to Morrissey and Cummins (2016), although there has been a relatively consistent definition of the sub-sectors that comprise the maritime economy
arising from recent studies (Pugh, 2008; Kildow and McIlgorm, 2010; Kalaydjian et al.,
2010; Morrissey et al., 2011; Zhao et al., 2014), there also exists a continuing debate
on the definition and characterisation of the marine economy’s activities and sectors
(Peng et al., 2006; Kildow and McIlgorm, 2010; Morrissey et al., 2011; Colgan, 2013;
Pinto et al., 2015; Morrissey and Cummins, 2016). The lack of clarity and differing
methodologies employed has created difficulties in obtaining high quality quantitative
data sets surrounding the maritime sector.
In the Irish context, Morrissey et al. (2011) attempted to quantify the value of the multisectoral marine sector to the Irish economy. In order to achieve this, they proposed
a methodology based on Kildow and McIlgorm (2010) which defined which industries
could be included in the marine economy; identified publicly available economic data;
collected non-public data from alternative data sources or by using a survey; recorded
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economic indicators of interest; and finally ensured consistency of data to enable compilation which could provide sectoral and spatial breakdowns. To fill gaps in statistical
data from the Irish Central Statistics Office, Morrissey et al. (2011) administered a
survey which was completed by 450 companies collecting census-type data, including
some financial information. This undertaking was hugely resource-intensive and timeconsuming. Morrissey et al. (2011) recommended extending the Irish input-output
table to include a distinct marine category. Morrissey et al. (2012) used the data set
obtained from Morrissey et al. (2011) and by cross-referencing them with county-level
statistics they were able to generate county-level data such as share of marine employment, average employment income for marine and non-marine sectors, sub-sectoral
average earnings, and the percentage of marine employment by sub-sector. Morrissey (2014b) disaggregated the national input-output tables into regional production
multipliers using the data obtained during Morrissey et al.’s (2011) study and a novel
location quotient approach. It should be noted that the central data-set obtained in
Morrissey et al.’s (2011) study was for the year 2007, so it is now dated and of limited
relevance.
It is clear that obtaining up-to-date, relevant quantitative data for the maritime sector in Ireland is a resource-intensive and time-consuming endeavour. This effort is
difficult to repeat in order to maintain a current dataset until such time as marine
sub-sectors are more consistently defined in Irish statistical data. It is also clear that
another approach must be sought to obtain a data-set capable of shedding light on
the research questions of this thesis. Hence, a qualitative technique, or combination of
methodologies will be the primary methodological tool for this study.

4.3

Evaluating Clusters and Cluster Policies

Cumulative practice and learning by implementation has led to a variety of interpretations, mechanisms, and even goals of cluster policies by policy-makers around the
world. This is partly due to cluster policy involving the combination of policy areas
which were formerly largely independent, in the areas of industrial and regional development, and science and technology (Sternberg et al., 2010). According to Sternberg
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et al. (2010) and Aragón et al. (2014), the underlying context in which cluster policies
are implemented rarely receives the attention which is necessary to ensure the policies’
applicability to individual conditions within the cluster.
Some cluster policies are aimed at maximising cluster benefits such as knowledge transfers and spillovers, improving supply chains, etc., while others are aimed at attracting Foreign Direct Investment (FDI) and building local industry around it (De Propris and Driffield, 2006; Uyarra and Ramlogan, 2012; Bailey and Lenihan, 2015). In
short, a wide-variety of models and combinations of cluster policies have been implemented by policy-makers, due to scenario-specific conditions such as institutional
path-dependencies and differing interpretations and applications of cluster concepts in
different countries and regions (Uyarra and Ramlogan, 2012). Due to these differing
approaches there are challenges to effectively measure the impacts of such policies, e.g.
trust, co-operation, knowledge transfers and spillovers, etc. (Diez, 2001; Raines, 2002;
Aragón et al., 2014).
Addressing the limitations in applying spatial development evaluation approaches to
cluster policy, Raines (2002) argues the outputs of a cluster approach are primarily
the creation, or enhancement of, networking relationships within the cluster. Raines
(2002, p. 4) deconstructs the aim of cluster policies into ‘outputs’, i.e. to increase the
scale of networking within the cluster; ‘results’, the capacity of individual cluster actors
to make effective use of that networking; and lastly the ‘final impacts of policy’ - the
overall improvement in competitiveness of the cluster as whole. Competitive advantage
is embedded in the systems of such relationships, and businesses are able to derive value
from their collective links. Maximising the value that cluster agents can derive from
networking possibilities should, Raines argues, be the main objective of cluster policy.
To find an evaluation method which fits, Aragón et al. (2014) argue that any evaluation
approach should focus on the existing culture and experience of cooperation in clusters
supported by policy, in order to learn about supportive policy. Involving stakeholders
in the process offers the potential to generate meaningful data while also facilitating a
subsequent increase in capacity and capital. This is generally accepted within evaluation theory, and the policy-making and practitioner communities (Dobbs and Moore,
2002; Aragón et al., 2014).
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Each cluster is unique and there are dangers in formulating generic cluster development
programmes which fail to take into account internal and external conditions particular
to local conditions (Enright and Ffowcs-Williams, 2000; Aragón et al., 2014). It has
long been recognised that the distinct existing patterns of collaboration which characterise specific clusters occur in a wider socio-economic context that can either foster or
hinder cooperation and cluster development (Becattini, 1990; Amin et al., 1995; Aragón
et al., 2014). It is important therefore to select a methodology which can be tailored
to individual clusters’ circumstances. It may be necessary to utilise a combination of
methods, as recommended by Aranguren et al. (2014).

4.3.1

Proposed use of a nested methodological approach

Cluster policies are widely accepted across Europe and internationally by policy-makers
as a method for encouraging cooperation within industry sectors and increasing economic growth. However, despite this acceptance, there remains disagreement on the optimum method of ascertaining the success of cluster initiatives. Aranguren et al. (2014)
argue the importance of nesting empirical analysis within a conceptual understanding
of the policy by complementing empirical work with context-specific knowledge of the
policy in question.
In Aranguren et al.’s (2014) view, the evaluation of cluster organisations is important
because as they have limited resources, in both human and financial terms, and they
need to strategically prioritise the organisation’s activities. Evaluation of cluster organisations can also play an important role legitimising the organisation both within the
cluster and externally among policy-makers. However, the evaluation of cluster policies
and their impact is less developed. According to Aranguren et al. (2014) the inherent
complexities in evaluating cluster policies necessitate the integration of empirical and
contextual understanding.
Quantitative and qualitative research has also increasingly been combined in recent
years (Teddlie and Tashakkori, 2009), particularly in cases where the underlying data
gathered is qualitative in nature but recorded numerically and processed statistically.
Lieberman (2005) advocated combining intensive case-study analysis with statistical
analysis in situations where the alternative was choosing between two imperfect ap90

proaches. Figure 4.1 compares three cluster analysis methods from which elements
could be drawn upon.
Figure 4.1: Existing Cluster Analysis Methods
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Sources: Aragón et al. (2014); Linstone et al. (1975); European Foundation for Cluster
Excellence (EFCE) (2013)

In the case of the current research, no one existing methodology can hope to answer
the entirety of the research questions posed in this thesis. For this reason it is proposed
to combine or ‘nest’ methodologies together. Furthermore as the IMERC cluster organisation is in its relative infancy and the concept of cluster organisations as distinct
from cluster ecosystems themselves is developing, a ‘nested’ or combined methodology
would be appropriate.
The methodological approach of this study is built on three core elements. Firstly
a case study is performed and statistical background data assembled. This serves to
give context to the research and constructs the cluster. de Langen (2004) argues that
clusters are constructs because they have no natural borders, and are not isolated island
in the economy, i.e. cluster linkages cross administrative boundaries (see also Staber,
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1996). de Langen (2004, p. 12) therefore suggests the following steps to delimit the
cluster:
1. Select an economic specialization and a roughly defined region for which the cluster
analysis will be made.
2. Identify economic activities and non-business organizations included in the cluster.
3. Define the relevant region for the cluster.
4. Identify the cluster population, consisting of business units, associations and public
(-private) organisations that are both relatively strongly linked to the cluster core
and located in the relevant cluster region.
Once the cluster context is in place, in order to address the research questions, it
is necessary to choose a suitable methodology capable of mapping the cluster’s firm
linkages; and also a qualitative method of assessing the role and function of the cluster
organisation.
In the following sections, several methods which could be used to assess the firm linkages
within the cluster will be assessed. An additional methodology will be selected in order
to evaluate the role of the cluster organisation and the effect of its performance on the
strength of cluster linkages.

4.3.2

Cluster Mapping and Spatial Analysis

Cluster mapping can refer both to a graphical visualisation or schematic diagram of
the cluster components and their interactions with each other (Austrian, 2000). Alternatively a map representing each cluster’s geographical location and ranking as defined
by a criteria set by the map’s creators, e.g. the US Cluster Mapping Project (2016)
and European Cluster Observatory (Sölvell et al., 2009).

Mapping using Schematic Diagrams
Schematic diagrams mapping the components within a cluster were used by Bergman
et al. (1996) to represent the automotive industry in North Carolina (Figure 4.2), and
by Porter (1998a) to represent the Californian wine industry (Figure 4.3).
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Figure 4.2: North Carolina Study Cluster Map: Motor Vehicle Linkages

Source: Bergman et al. (1996) in Austrian (2000)

The data portrayed in schematic cluster maps is subjective. For instance, in the example of the North Carolina automotive industry, Bergman et al. (1996) portrayed
inter-industry input-output relationships based on industry codes; however it only represents a part of the overall cluster. On the other hand, the components mapped in
Porter’s (1998a) give a more comprehensive view of the components within the cluster
but do not provide as much detail around the relationship between them (Austrian,
2000; Ni and Jie, 2014).

Mapping using Macro Geographic Visualisation
Porter (1990; 1998b; 1998c; 1998d; 1998e; 2000; 2003) having done so much to promote
the concept of clusters has also been a major advocate of geographic cluster mapping.
Cluster mapping projects in the US (US Cluster Mapping Project, 2016) and in the
European Union (Sölvell et al., 2009) have followed and extended Porter’s method of
classifying and mapping clusters. The framework that Porter developed for cluster
mapping in the US, led to the US Cluster Mapping Project (US Cluster Mapping
Project, 2016) and has been used by such institutions as the National Governors’
Association and the Council on Competitiveness when developing regional development
and clustering programs (Sölvell et al., 2009).
Porter’s (2001) mapping framework was based on devising cluster codes identifying
and measuring regional industrial agglomeration, with the addition of performance
measures measuring a clusters’ competitiveness and dynamism. In order to devise the
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Figure 4.3: Porter’s Schematic Cluster Diagram: The California Wine Cluster

Source: Porter (1998a) in Austrian (2000)

cluster codes, co-location patterns of industries were calculated with the assumption
that such industry agglomerations would reveal “patterns of externalities” (Sölvell
et al., 2009, p. 5). Two or more industries co-locating in this fashion signified interindustry linkages, such as the sharing of labour skills and technological co-operation for
example. Cluster performance was measured by collecting both secondary quantitative
data (such as growth over time, wage data, etc.) and also survey data based on the
views of managers within those industries (Sölvell et al., 2009).
The geographic scope used by the US Cluster Mapping Project uses administrative
regional boundaries, i.e. states or defined economic areas. The project uses cluster
codes, generated using a novel algorithm to link 778 six-digit NAICS (North American
Industry Classification System) industries into 51 traded cluster categories, and 310
NAICS industries into 16 local cluster categories (US Cluster Mapping Project, 2016).
In 2003, the US Cluster Mapping Project methodology was used in Europe, beginning with a mapping exercise in Sweden. In order to accomplish this, the researchers
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developed a method of using the established US codes on European data. It was further developed by the European FP6 project, Europe INNOVA, adding a measure of
concentration and specialisation and regional labour market focus. In INNOVA ‘star
ratings’ were awarded to clusters as a means of conveying the level of agglomeration
within the cluster to policy-makers and others not expert in cluster theory (Sölvell
et al., 2009; Crawley and Pickernell, 2012). The development of the European Cluster
Observatory is illustrated in Figure 4.4.
Cluster mapping and related ranking methods such as the European Cluster Observatory’s star-rating help make the analysis of clusters accessible to policy-makers and
non-academics.
While cluster mapping such as the related methods used by the US Cluster Mapping
Project and the European Cluster Observatory help visualise the location of clusters and rate the strength of their specialisation and agglomeration, they do not give
as much detail about inter-linkages within those clusters (Austrian, 2000; Rosenfeld,
2002).
Figure 4.4: The Development of the European Cluster Observatory

Source: Sölvell et al. 2009

de Langen’s Framework for Cluster Analysis
A framework devised by de Langen (2002, 2004) and used to analyse maritime clusters
in the United States, South Africa, and the Netherlands, draws on elements of both the
schematic diagram method of mapping clusters and the methodology used by Porter
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(1998e), European Cluster Observatory (Sölvell et al., 2009) and US Cluster Mapping
Project (2016). The initial steps are similar to the macro cluster mapping method,
namely identification of the core specialisation of the potential cluster and specifying
the boundaries of the cluster. However the later stages have more in common with
the schematic diagram cluster mapping concept, i.e. identifying the businesses, firms,
companies and organisations trading and operating within the defined boundary and
dividing those business units into the relevant specific sectors of the cluster (de Langen,
2004; Brett, 2007). However de Langen’s approach is distinguished from earlier cluster
mapping by its emphasis on cluster governance and the role of the cluster organisation.
The framework is illustrated in Figure 4.5. de Langen’s framework provided a methodological basis for Brett’s (2007) study on the possibility of a maritime transport cluster
in the Greater Dublin Region, amongst others (Merk and Notteboom, 2013; van den
Heuvel et al., 2013; Panayides et al., 2015).
Figure 4.5: de Langen’s (2002) framework for analysing clusters
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Source: de Langen (2002)
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Hobbs (2010) Framework and the Four i Linkage Scale
Hobbs (2010) developed a methodology for recording the frequency, nature, geographic
scope and business significance of linkages between firms within a cluster and to map
and categorise the nature, geographic scope, and frequency of those linkages. An
example of the type of map generated is given in Figure 4.6.
The framework Hobbs (2010) devised had five stages, namely: identifying specialisations, conducting a longitudinal economic analysis, application of the Four i Linkage
Scale, identification of appropriate model and finally making policy recommendations
based on the outcomes of the preceding stages. The five stages in the framework are:
1. Identifying Specialisations: Using national industrial production and/or services
data, national industry specialisations are identified. Following Porter’s (1998e)
approach, location quotients are used to assess if a region has a sectoral employment
specialisation compared to the national average in that sector.
2. Longitudinal Economic Analysis: Once a specialisation has been selected, a
longitudinal study of economic indicators is conducted derived from national statistical figures for the relevant sector in order to trace the sector’s growth (or decline)
and development over time.
3. Application of the Four i Linkage Scale: Linkages are then measured from a
sample of cluster firms to measure the frequency, nature and perceived significance.
These are then categorised under nine categories and also geographic scope. The
scale measures the perceived significance of each linkage with a score (with 40 being
being the maximum).
4. Identification of Appropriate Model: Using the linkage data, linkage maps are
created providing a visualisation of the numbers, types and geographical scope of respondent firms’ linkages. An interpretation of these linkages allows the researcher to
propose which model of regional industrial organisation best fits the data. In Hobbs
(2010) models considered included Porter’s industry clusters, and five types of industrial districts - Marshallian (1890), Italianate (Becattini, 1990), Hub and Spoke,
Satellite Platform and State Anchored District (derived from Markusen 1996).
5. Policy Recommendations: Finally, the results of the framework allows the researcher to recommend policies to improve the competitiveness of the cluster.
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Figure 4.6: Sample Four i Linkage Scale Company Linkage Map
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Hobbs (2010, p. 10) defined linkages as “relationships that enable exchange of goods,
services, personnel, information, ideas, expertise, grants and other supports to business
that occur between two or more parties, over a sustained time period. Payment is a
feature of some but not all linkages.”
Hobbs (2010) arrives at this definition drawing on previous work such as Girma et al.
(2004) and Gunther (2005) who noted that collaborative linkages for strategic, technological or managerial purposes may be more beneficial to firms as they provide channels
for inter-firm knowledge spillovers and exchanges of resources, which may not necessarily be available within purely transactional and competitive linkages. This is reinforced
by Porter’s (1998b) highlighting of the importance of links between research and educational institutions and cluster firms, creating a “cluster of research collaboration”
(Hobbs, 2010, p. 221). Organisations such as universities, research centres, and trade
associations enable firms’ innovation process, allowing them to add to their informal
tacit knowledge bases (Garibaldo and Jacobson, 2005; Keeble et al., 1999).
The survey method which is used to sample the firms linkages is the novel element of the
Four i Linkage Scale framework. It categorises linkages under nine categories including
industry association, inputs, outputs, etc.; and records their geographic scopes. Scores
given by the respondents are segmented into four dimensions to provide an overall score
out of a potential 40 for the intensity, importance, involvement and investment of each
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linkage to the respondent firm. These categories, scope, dimensions and components
are illustrated in Figure 4.7.
Figure 4.7: Four i Linkage Scale: Categories, Scope, Dimensions and Components
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Source: Hobbs (2010, p. 233)

Selection of a cluster linkage mapping tool
Having considered several techniques for cluster mapping, it is recommended to adapt
the Four i Linkage Scale method. Its chief advantage lies in its flexibility to assess clusters of differing sizes, irrespective of administrative or geographic boundaries. Given
the difficulties identified in obtaining good quality quantitative data, it must also be
capable of utilising primary qualitative data and processing it empirically to inform
the research.
Therefore for this element of the methodology, it is proposed that an adaptation of the
Four i Linkage Scale - the V-LINC methodology, developed in the Cork Institute of
Technology primarily by the Be-Wiser (2016) Project with input from the REMCAP
(2013) Project be implemented. The V-LINC methodology and the process of its
adaptation from the Four i Linkage Scale are explained in detail later in this Chapter.
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4.3.3

Qualitative Data Collection Methods

This section will examine the various existing methods of collecting qualitative data
regarding an organisation. A brief overview will be given, and each one will be assessed
for suitability in evaluating the cluster organisation’s role and activities.

Case studies
Case studies of prominent examples can help create a framework with which to apply
to other less clear examples. They are useful in situations where the ‘how’ and ‘why’
questions need to be answered (Yin, 1994). Case studies are both “the process of
learning about the case and the product of our learning” (Ghauri, 2004, p. 109). The
aim in performing case studies on clusters is to formulate policy guidance for cluster
promotion in general. In the absence of specific primary quantitative data they can be
useful in providing insight into issues or testing theories (Nadvi, 1995; Ghauri, 2004;
Brenner and Mühlig, 2013; Delgado et al., 2016). Numerous studies have used the
generalised findings of case studies in an attempt to identify the factors making some
regions more successful than others (e.g. Becattini, 1990; Porter, 1990; Scott, 1992;
Camagni, 1995; Brenner and Mühlig, 2013).
The European Cluster Observatory provides in-depth qualitative information made
available through desk research and interviews with local experts. A number of OECD
publications on clusters (OECD, 1999, 2001, 2005, 2007, 2008) published case-studies
of clusters. The Competitiveness Institute (TCI) also provides a Cluster Initiative
Database that lists details of more than 170 cluster initiatives (Brown, 1999; Andersson
et al., 2004).
Case studies have much to recommend themselves to researchers seeking to test theories
in action. One of their chief advantages is the depth and focus they provide on the
particular subject being examined, as sufficient information is required in order to
determine which elements are case-specific, and those outcomes which can be extracted
and applied to similar situations (Selltiz et al., 1976; Ghauri, 2004).
One practitioner and user of cases studies, the European Foundation for Cluster Excellence (EFCE, 2016), is a non-profit, independent foundation and training academy,
100

based in Barcelona, Catalonia, Spain. The EFCE teaches, evaluates, and aims to sustain the competitiveness of regional economic clusters, by promoting the use of clusters
as an effective tool for the economic development of regions. The EFCE provides training designed for cluster managers and economic development practitioners to develop
and implement strategies for competitiveness of their clusters. The training uses a
field methodology developed by the European Cluster Excellence Initiative (ECEI)
with support from the European Commission. These field methodologies use a process which begins with an analysis of the relevant industry, then compiles descriptive
information about the cluster (including cluster mapping using schematic diagrams),
and conducts interviews with cluster personnel. This data allows the practitioner to
benchmark the cluster and identify challenges, strategies and guiding actions (EFCE,
2013, 2016).
In the maritime sector, case studies have been widely used given the difficulty in disaggregating maritime sector data in many countries (de Langen, 2002). These studies
usually involve a combination of secondary statistical data and primary qualitative
data from expert groups, surveys, etc. Examples include studies of three maritime
clusters in Canada (Doloreux and Shearmur, 2009), the Portuguese maritime cluster
(Salvador, 2014), the South-East United Kingdom (Chang, 2011), and the Norwegian
maritime cluster (Benito et al., 2003).
de Langen (2002, 2004) developed a cluster analysis framework through case studies
on maritime clusters in the United States, South Africa and the Netherlands. This
framework has influenced subsequent studies such as the study on a maritime transport cluster in the Dublin region by Brett (2007). de Langen’s (2004) framework
utilises four main data sources, the first of which is secondary quantitative statistical
data such as census data, input–output data and port statistics. Secondly, reports,
studies, media articles and annual reports are taken into account to provide a broad
picture of the overall situation within the region. Thirdly, interviews are conducted
to obtain expert opinion. These interviews are relatively open rather than structured.
Finally a wider survey was conducted in each of the maritime clusters to the pool of
expert respondents in a much more structured manner with Likert scale responses.
For de Langen’s (2004) study on maritime clusters in the southern U.S., South Africa
and the Netherlands, 35 experts were interviewed and subsequently surveyed in each
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cluster. From this study, it was found that although each cluster had its individual
circumstances, strengths and difficulties; certain elements were found to be constant
across all case studies. For example, it was found that agglomeration economies were
regarded as more important than the dis-economies (congestion and land prices) in
each of the clusters, notwithstanding their differing individual circumstances. de Langen’s (2004) study is an excellent example of how well-structured qualitative empirical
methods can provide a valuable data-set which can be used to inform further research
in the absence of good quality primary quantitative data.

Surveys & Expert Opinion Interviews
From examining existing literature on methods of assessing cluster structures, the use
of surveys and interviews dominates. De Vaus (2013) outlines some of the key principles
for consideration when constructing a survey questionnaire, such as reliability, validity,
discrimination, response rate, relevance and ensuring that the questions are interpreted
consistently by participants. In situations where resources are limited, Brett (2007)
believes questionnaires are ideal. It is critical that for the results of a survey to be useful,
every effort must be made to exclude bias from the responses. The questionnaire must
be constructed in such a way that does not presume a level of knowledge on the part
of the subject, and avoid leading questions (Cooper and Schindler, 2003; Brett, 2007;
De Vaus, 2013). The area of questionnaire design will be discussed in greater detail
later in the chapter.
Micro-level analyses of clusters tend to rely on face-to-face interviews or focus groups.
These have the advantage of providing a rich, informed data-set; however they are
labour-intensive and require a certain level of resources be available. They are most
useful when examining very specific research questions in a well-defined sector or subsector (Mazzarol et al., 2005). Interviews tend to be more open-ended than questionnaires, as the interviewer is present to clarify ambiguities which may exist within the
question set and furthermore better able to immediately clarify the meaning of an
interview subject’s answer (McNamara, 1999).
Many surveys rely on expert opinion to gather data; Littig and Pöchhacker (2014)
define an expert as persons with specialist, technical or professional knowledge of the
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subject matter; a familiarity with procedures and processes in the relevant organisation;
and the depth of experience necessary to interpret their knowledge. Such experts,
according to Littig and Pöchhacker (2014), are to be found at the middle and upper
levels of organisations. It is reasonable to assume that when asked questions within
their field of expertise, experts will be more informed when compared to lay-people
(Lindeman, 1975; Powell, 2003; Brett, 2007).
Panel surveys obtain the consensus view of experts with the aim of forecasting and
predicting. Experts respond individually, either in writing or in a face-to-face interview.
The Delphi method is perhaps the most widely cited technique in administering a panel
survey (Flynn et al., 1990; Brett, 2007). This method will be examined in detail in
later sections. An alternative to individual face-to-face interviews are focus group
sessions, with the respondent group gathered together and answers provided orally in
front of the group. However this method, though less time-consuming and resourcedemanding than conducting individual interviews has several disadvantages including
the possibility of certain individuals dominating the session and the likelihood that
respondents may be reluctant to provide as free answers in public than they would
in the confidential and anonymous setting of a face-to-face interview (Linstone et al.,
1975; Powell, 2003; Brett, 2007).
These methods of gathering qualitative data will be further explored later in the chapter. However, collecting information from experts and stakeholders has advantages
from a public policy perspective. Sometimes referred to as participative evaluation,
the aim is to better generate policy recommendations as a result of analysing the
functioning of the cluster (Aranguren et al., 2014).

The Delphi Method
Developed in the 1950s under the auspices of the U.S. Air Force, the Delphi method is a
technique to apply expert input in a systematic manner using a series of questionnaires
with controlled opinion feedback. Key features were preservation of anonymity in
the expert panel’s responses and iteration of the questionnaires. A key benefit of
participation was the ability of individuals to participate in a group communication
process asynchronously at times and places convenient to them (Linstone and Turoff,
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2011).
In the classic configuration, the Delphi technique is a series of questionnaires or group
interviews, separated by controlled quantitative and qualitative feedback between rounds
- with the aim of gaining the most reliable consensus of opinion of a group of experts
(Linstone et al., 1975; Powell, 2003). Linstone and Turoff (2011, p. 1714) state that
Delphi is a primarily “method for structuring a group communication process.” The
number of iterations or round is based on when stability in the responses is attained,
not necessarily when total consensus is achieved.
Sharing many of the advantages of expert opinion interviews and panel surveys, the
Delphi method adds reliability and validity through iterative rounds with the ultimate
aim as obtaining “the most reliable consensus of opinion of a group of experts” (Linstone et al., 1975, p. 10). The method is characterised by its use of expert opinion,
surveyed using controlled opinion feedback; anonymity of each expert from each other;
the aim of reaching consensus or stability in the results through iterative rounds with
the controlled opinion feedback element in between.
Linstone et al. (1975) suggest several situations in which Delphi can be of most use
such as when gathering current and historical data not accurately known or available;
putting together the structure of a model;, delineating the advantages and disadvantages associated with potential policy options; and developing causal relationships in
complex economic or social phenomena.

The Analytic Hierarchy Process (AHP)
Developed by Saaty in the 1970s, the Analytic Hierarchy Process (AHP) is also known
as the Analytical Hierarchy Modelling and Measuring Process. AHP is used for organising and analysing complex decisions by structuring complex multi-person, multi-choice
and multi-period problems into a hierarchy. Using a process termed ‘benefit measurement’ scoring model, it assigns a relative priority to each criterion’s role in achieving the
stated objective. The criteria are decided using subjective managerial inputs. Using
a combination of mathematics and human psychology, AHP reduces complex information into a hierarchy of alternatives and criteria. Information is then synthesized to
determine relative ranking alternatives. Both qualitative and quantitative information
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can be compared using informed judgements to derive weight and priorities (Saaty,
1980; Wind and Saaty, 1980; Handfield et al., 2002; Saaty, 2008; Subramanian and
Ramanathan, 2012).
AHP treats decisions-making as a system which necessitates taking every aspect into
account and understanding these aspects’ weighting. It does this by weighting the
elements in each level of the hierarchy on a scale using criteria from the next level up
on the hierarchy. In this way it can compare choices against each other and a matrix
is then constructed indicating the strengths of each element and its advantages over
each other given the criteria. These hierarchies can be used to reflect environmental
scenarios, corporate objectives, current and proposed market alternatives. It can provide a framework methodology to enable a number of decision possibilities. (Wind and
Saaty, 1980; Handfield et al., 2002).
The AHP process is built on a comparative judgement approach. The group of managerial respondents is confronted with a series of trade-off task, in order to distil a
hierarchy of elements within the situation (Handfield et al., 2002; Saaty, 2008).
When being used make decisions, one method proposed by Saaty (2008) of processing the paired comparisons is to examine each pair in terms of the benefits (B) of a
decision, the opportunities (O) it creates, the costs (C) it incurs, and the risks (R) it
might entail. These parameters, referred to as BOCR are similar in theme to SWOT
factors (Strengths, Weaknesses, Opportunities and Threats) used widely in the fields
of strategic planning and general business evaluations.
AHP is ideal for for allocating resources, selection of a target portfolio, decisions regarding courses of action, or the prioritising activities. It has also been used by companies
in the generation of new product concepts, and formulation of marketing mixes. The
principal advantage of using AHP is it relies on judgements and perceptions obtained
via managerial expertise. In this way it better organises decision-makers thoughts and
makes them more presentable to external analysis. When used correctly and in a welldefined situation with a respondent group equipped with the relevant knowledge to
make judgements it can be very effective.
The principal advantage of AHP is also one of its main disadvantages. It is built on
a comparative judgement approach. The respondent is confronted with a trade-off
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task. This can be a difficulty if the managerial knowledge is not present or the nature
of the research is more exploratory. In the example given above regarding the rates
of consumption of various drinks was possible because most people have a general
knowledge and experience on this topic.
When applied to a complex issue such as the role and functions of a cluster organisation,
such as in the present research, the pool of potential respondents with the intimate
knowledge of the subject matter is much more limited. AHP is primarily designed as
a tool for decision-making given tightly described parameters. The primary step when
implementing AHP is deciding on the problem parameters and the criterion which will
be assessed. In order to define the parameters different techniques have been used
such as a group Delphi (Handfield et al., 2002), or a SWOT analysis (Görener et al.,
2012). As such it is less useful as tool for exploratory research in the same manner
as Delphi in this regard. The difficulties in assembling a panel of experts with the
in-depth knowledge of the internal functioning of the cluster organisation, and with
the expertise necessary to set the parameters surrounding the complex problem makes
the use of AHP unsuitable in this research situation.

The PEST Technique (Political, Economic, Social, & Technological)
PEST is a technique to identify narrower contexts and focus research questions around
feasible and meaningful macro-environmental factors used in the environmental scanning component of strategic management. The framework has been expanded to include additional dimensions in various situations (Jeffs, 2008). Examples include:
• SLEPT - Social, Legal, Economic, Political and Technological factors.
• STEEPLE - Social, Technological, Economic, Ecological, Political and Legal factors.
• PESTEL or PESTLE - Political, Economic, Social, Technological, Legal and
Environmental factors.
The central tenet of PEST theory is that the success of a particular organisation or
management solution cannot be understood without having the information relevant
to the specific business environment (Buchanan and Gibb, 1998). The PEST model is
106

based on the assumption that certain external and indirect circumstances that characterise an industry are able to influence its capacity to produce value. The factors
may be included at different levels of analysis of an organisation, but they cannot be
manipulated or changed by the organisation but only reacted to or prevented in some
way (Ward and Rivani, 2005; Peng and Nunes, 2007). Jeffs (2008) considers it vital
that organisations are constantly aware of all key drivers of change - influences that
may impact on their activity. To this they should pro-actively and continually undertake environmental scanning using methods such as PEST to evaluate the macro
environment.
There are two usual conventional uses of a PEST study (Peng and Nunes, 2007) - to
analyse the situation of a particular organisation (e.g. Vrontis and Vignali, 2001) or
industry sector (e.g. McManus et al., 2007) within a its business environment; or to
assess the viability of management solutions in a business environment.
The key drivers of change which PEST is used to scan are primarily macro environmental factors which an organisation has little or no control over such as government
regulation or technological, economic % demographic changes (Jeffs, 2008). PEST is
far from being a precise and clearly defined framework of analysis. When conducting
a PEST analysis, there are an almost unlimited number of variable which may emerge
from each dimension. Given the generality of its nature, there is a lack of clear rules
on the best method of application in varying circumstances (Gupta, 2013). Although
a PEST analysis can be combined with the use of Porter’s (1998b) diamond to provide
useful information, the application of the framework is of more use at a more macro
level than is required in the present research, which is primarily concerned with an
examination of the role of a cluster organisation.

Selection of Cluster Organisation Evaluation Tool
The objective of the research is explorative and proposes to better understand the
impact of cluster organisations, and therefore the Delphi Method is a suitable methodological approach. Armstrong et al. (2011) proposes a logical deductive model termed a
methodology selection tree (Figure 4.8), in which methods can be classified into those
that are based primarily on judgemental sources of information and those that use
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statistical data. Following this selection tree, the choice of judgemental or qualitative
data is one of necessity. Subsequently, a structure method is chosen over unstructured
to ensure maximum reliability and validity. Expert forecasting, in this case the Delphi
method is the final recommendation.
In comparison to other methodologies utilising traditional surveys and questionnaires,
the Delphi method is judged to be a stronger methodology for a rigorous query of
experts and stakeholders. In contrast to traditional surveys, Delphi studies inherently
provide richer data because of their multiple iterations and their response revision
due to feedback (Okoli and Pawlowski, 2004). This study is an investigation of the
relationship between the cluster organisation and linkages between actors within the
cluster, a complex issue requiring knowledge from people who understand the different
economic, social and political issues; and who can interpret the linkage data obtained
from the V-LINC study (which will be discussed in Section 4.5).
Other more traditional forms of questionnaire methodology were rejected due to the
need for a large sample size and the low rates of response associated with those methods.
Since the sector size in the region is not large and the number of stakeholder few at this
point, a general population, or even a narrow subset of a general population, might not
be sufficiently knowledgeable to answer the questions accurately. The Delphi method
is ideal in that it utilises a panel of experts to support the analysis process. The
nature of the Delphi method lends itself to creating better question design, through
participative evaluation and multiple evolving iterations rather than relying on the
researchers question design. (Okoli and Pawlowski, 2004)
The Delphi method was chosen over the other available methodological tools as it is
a method that can be utilised in an area where there is little existing knowledge or
understanding. (Brett, 2007; Linstone and Turoff, 2011; Kloser, 2014). Whilst other
methods such as AHP and PEST may prove to be of use in the future when some basic
knowledge and understandings around the structure and nature of the clusters which
form the basis for this study have been established, the Delphi model as a research tool
has been proven to be an enabler for decision making, and which caters for forecasting
and consensus building. The core of the current research is to gain knowledge on the
potential of the clustering of the maritime sector in the Cork region, from experts within
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the industry and to build on that new knowledge and understanding from consensus

through repetitive feedback and guided by information derived from the V-LINC study

data and comparison to the V-LINC data derived from an existing cluster in the Solent

region.

4.4

Methodology Selection - Nested Methodological Approach

At this stage, a suitable research methodology must be chosen in order to answer the
research questions, i.e. to what extent there is a functioning cluster organisation in
the maritime sector in the Cork region, and what impact does the structure of the
cluster organisation have on the strength of linkages within the cluster. It is important
to develop a methodology that has replicability when applied to other clusters and
sectors so that this research can contribute to cluster theory. The maritime sector
in Ireland and indeed elsewhere has difficulties associated with it in terms of defining
which sub-sectors to include in any data-set.
Firstly a case study is performed and statistical background data assembled. These
are derived from the work of REMCAP (2013) and contextual secondary quantitative
data assembled as part of the linkage mapping methodology, V-LINC.
Secondly, to ascertain the impact a cluster organisation has on linkages within a cluster,
those linkages must first of all be identified and measured. The V-LINC methodology,
a methodology developed from Hobbs’s (2010) Four i Linkage Scale as part of the
Be-Wiser (2016) project, with input from the REMCAP (2013) project, will be used to
ascertain the strength of linkages between entities in a geographic area. V-LINC allows
for the type and strength of firm linkages to be assessed both within and external to a
cluster. A comparison of the data to Porter’s (1990; 1998b) cluster model can then be
attempted. As part of this methodology, secondary quantitative data will be assembled
where at all possible to provide context to the overall results and fulfil part of the cluster
construct process detailed in Section 4.3.1.
For the third aspect, a participative evaluation process will focus on the cluster organisation and undertaken with cluster members, key stakeholders within the cluster,
and public policy decision-makers, to determine the effects the cluster organisation is
perceived to have on the development of the cluster. It is proposed to use a tailored
Delphi technique based on existing literature around cluster governance and structure
to create knowledge and gather the required data for analysis.
An important consideration when developing any methodology designed to measure the
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Figure 4.9: Nested Analysis Methodology
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impact and effectiveness of a cluster organisation is what areas are of most importance
to the cluster organisation Ketels et al. (2012).
The methodology will be built around the assumption that creating and fostering
relationships and linkages within a cluster is the prime role of a cluster organisation.
Ketels seven gaps will form the principle areas of assessment. The overlapping areas
between these gaps and the V-LINC methodology which measures linkages between
firms within a cluster will provide a snapshot of the relationship between firms and
organisations in a cluster and the activities of the cluster organisation in addressing
the seven gaps.
A suitable methodological ‘path’ to follow is participative evaluation, which has been
pioneered to some degree in the Basque aeronautical cluster by Aragón et al. (2014).
This can be a powerful method for evaluating cluster policies because its process has
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synergies with the systemic nature of clusters themselves. The participants include
beneficiaries, business people, policy-makers, and the evaluation team. Participants
identify their own information necessities and determine their own success criteria.
The cluster organisation is frequently evaluated throughout the duration of the policy allowing formative evaluation to generate actions of improvement and continual
learning.
Following these preliminary interviews a targeted questionnaire will be developed which
will incorporate data collection related to the seven gaps proposed by Ketels et al.
(2012) (refer to Section 2.3).

4.5

V-LINC Methodology

V-LINC (Visualisation of Linkages In Networks and Clusters) is a cluster analysis
methodology which records, visualises and analyses firm linkages to investigate cluster ecosystems (Hobbs et al., 2014, 2016; Byrne, 2016). The principal objective of
the methodology is analysing linkages which cluster firms engage in. It achieves this
through three key stages. Firstly, firm linkage data is gathered through interviews with
cluster firm personnel; secondly this data is entered into a propriety software for processing and visualisation; finally the analysis is used to make policy recommendations
tailored to a cluster’s individual circumstances. V-LINC both builds on, and improves
Hobbs’s (2010) Four i Linkage Scale (see section 4.3.2) to improve data reliability and
replicability. The addition of a software tool, co-developed by the Nimbus Centre in
Cork Institute of Technology in collaboration with the Be-Wiser (2016) and REMCAP
(2013) projects, enables firm linkages to be visualised on geographic maps (Byrne,
2016).
The methodology was developed with the goals of:
• Investigating geographic clusters of industry that have been identified by empirical
analysis or pre-determined by organisations or policy-makers;
• Measuring linkages engaged in by cluster firms in a reliable and replicable manner;
• Visualise those linkages geographically, with the ability to highlight important information such as key connectors, perceived-significance, geographic scope and linkage
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category;
• Produce outputs that informs and highlights areas for further research.
V-LINC collects qualitative data through surveys which convert the information into
numerical data which can subsequently processed quantitatively. This as defined by
Groves et al. (2009, p. 4) are “a systematic method for gathering information from
(a sample of) entities for the purpose of constructing quantitative descriptors for the
attributes of the larger population of which the entities are members.” Although the
data-gathering process is qualitative in that it is derived from the opinions and expertise
of firm personnel, the analysis is quantitative and structured to be as replicable as
possible (Jansen, 2010; Creswell, 2013).

4.5.1

Adapting the Four i Linkage Scale

V-LINC originates from the Four i Linkage Scale. The key components of the Four
i Linkage Scale were to define linkage categories, define the geographic scope of the
linakges and assess the perceived significance from a business’ point of view through
the responses of key firm personnel.

Linkage Categories: Many previous studies of the geographic concentrations of
industry have utilised input-output linkage analysis (Porter, 1990, 1998e; Sölvell et al.,
2009). V-LINC builds on these value chain linkages and adds six more categories
to make a total of eight. These are Government Agencies, Industry Associations,
Industry Peers, Inputs, Outputs, Research & Development, Specialist Service, and
Training. Marshall’s (1890) external economies, Porter’s (1998b) competitive diamond
and Leydesdorff’s (2013) theories on collaborations within a knowledge-based economy
provide the underpinning theoretical framework for the additional categories. The eight
linkage categories are expanded upon below and illustrated in Figure 4.10.
• Government Agencies (GA): all forms of linkage to government departments
and agencies including state support for enterprise. Regional authorities and
local agencies such as city or county councils are also included;
• Industry Association (IA): this linkage category includes all memberships and
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relationships with organisations for collaboration, such as industry association
groups, chambers of commerce and cluster organisations;
• Industry Peers (IP): are defined as formal and informal relationships with
companies: in similar or related industries, who share technologies or target
complimentary markets. These may be sometime competitor but also potential
collaborators;
•

Inputs (IN): included are links with suppliers of raw materials, goods and
services which have a critical impact on the end product or service of the surveyed
firm;

• Outputs (OU): relate to customers of a surveyed firm and channel sellers from
both a goods and services perspective. Outputs may be with individual customers
or broken down by customer segments and regions;
• Research & Development (RD): includes research and development relationships between companies and also with academic and research institutes;
• Specialist Services (SS): relationships with vendors who supply other essential
services to a surveyed firm, outside of inputs, where the expertise or capacity is
not contained in-house e.g. services specific to an industry, distribution, IT,
consultancy, marketing, financial and legal services.
• Training (TN): are linkages with third parties who provide specific training or
learning for employees. This can be both out-sourced training providers but also
academic institutes in regard to cooperation on course content to address future
skills needs.

Geographic Scope According to Christensen et al. (2012) and Lämmer-Gamp et al.
(2011), although clusters have a geographical centre, they are not limited to administrative or national boundaries, rather it is the geography that matters in terms of the
development of social capital and trust between regional stakeholders. Lämmer-Gamp
et al. (2011) and Rosenfeld (2002) are of the opinion that the maximum extent of a
cluster is approximately defined by the distance driven in under two hours by car, or
roughly within a radius of 150km.
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Figure 4.10: V-LINC Linkage Categories
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As previously mentioned, V-LINC’s primary purpose is not to identify clusters but
rather to analyse previously identified or pre-determined concentrations. In this regards
it is flexible in order to tailor the analysis to clusters’ individual circumstances. In
practice the boundaries of the cluster for the purposes of the study are defined in
collaboration with the cluster organisation. This can be dictated by the geographic
area the firms are located in; the administrative region if that is used for practical
purposes by the cluster organisation; or, in line with Lämmer-Gamp et al. (2011) and
Rosenfeld (2002), within an area allowing for face-to-face meetings, i.e. two hours drive
or 150 kilometres, or any other delimitation.
All areas outside of this ‘local’ area, but still within the country is defined as ‘national’. Similarly, outside of ‘national’ is European, and outside of Europe is defined
as ‘international’. These definitions in themselves allow a measure of investigation.
For instance, if it is found that a high proportion of linkages and actors which have
many strong linkages (termed ‘key connectors’ in the V-LINC methodology - these are
explained in detail in Section 4.5.2) are occurring outside the defined ‘local’ boundary,
then this boundary may need to be examined. Another example could be if Training
linkages are found to occur overwhelmingly at the National geographic scope rather
than local, then this may suggest that the sector expertise does not exist locally.
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Perceived Significance of Linkages Linkages between firms and other actors are
highly qualitative and difficult to measure. Questions of the strength and durability
of linkages, how beneficial and mission critical they are, the frequency and level of
contact are all components which determine the business significance of firm linkages.
To measure linkages, qualitative information relating to individual linkage components
needs to be translated into quantitative data.
• The strength of the linkage: Is the linkage likely to break easily, and how
long has the linkage existed are taken into account when scoring this component.
• How durable is the linkage: Is the firm committed to the linkage, how far
into the future can the firm see this linkage continuing?
• How mission critical is the linkage: Is the linkage central to the development
of the firm?
• How beneficial is the linkage: In the firms opinion is the linkage of benefit
to the firm?
• How many contacts are involved in the linkage: How many employees are
involved in the communication process with regard to the linkage?
• What level of employee is engaged in the linkage: At what level is contact
made within both parties e.g. are top management interacting with their counterparts or are administrative staff communicating with regard to the linkage?
• How frequent is the contact: How often are the counterparties in communication with each other?
• What level of monetary commitment is dedicated to the linkage: What
is the level of investment from a monetary perspective. Is the linkage high or low
spend?
• What level of time commitment is dedicated to the linkage: How much
of employees time is dedicated to communicating with counterparties in relation
to the linkage.
These components are paired into four dimensions, namely: intensity, importance,
involvement, and investment. For example, the strength and durability components of
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a linkage are assessed together to give a measure of the intensity of the linkage. How
mission critical and how beneficial the linkage is to the firm provides detail on the
importance of the linkage. The number of contacts involved in the linkage, the level of
those contacts and the frequency of contact all relate to the firm’s involvement in the
linkage. The time committed to a linkage relates to the level of investment made by
the firm.
The perceived significance of each linkage, with a maximum score of 40, is calculated as
follows, each individual component is rated from 0 to 10. As each component belongs to
one of four dimensions, a dimension score is comprised of an average of the aggregated
scores of its components. As each dimension, is scored from 0 - 10, the summation of
the results for each dimension, combine to provide the perceived significance score for
a linkage, out of a potential 40.
In this manner the qualitative judgements of the firm’s respondent are converted into
quantitative data allowing comparison and analysis in a replicable manner. Perceived
significance scores in this case, should not be confused with statistical tests of significance. The ‘perceived significance’ in this case refers to the linkages perceived
significance from the firm’s point of view. The definition of the perceived significance
bands adapted from Hobbs’s (2010) Four i Linkage Scale are:
• “High” >30 to 40: Linkages in this range are perceived as highly significant. They
are viewed as critical to the respondent firm and its future development. Substantial
time is invested in the linkage. These linkages have a high frequency of interaction
at multiple levels across the organisations involved including, operational, administrative, middle and top management. They are characterised by constant (even
daily) face-to-face meetings, e-mail or telephone communications.
• “Medium” >20 to 30: Linkages in this range are perceived to have medium
significance. While not mission critical they are important and may have a role
in the development of the firm. Linkages in this category contain a number of
points of contact which are in regular communication. Contacts are typically at
administrative and middle management levels.
• “Low” >10 to 20: Linkages in this range are perceived to have low significance.
Viewed as beneficial to the firm, they are not however mission critical. Linkages
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in this category contain few points of contact and there is a moderate frequency
of contact between the parties involved at operational and administrative levels.
Meetings occur on a more formalised basis.
• “Tenuous” 1 to 10: Linkages with perceived significance in this range are ‘tenuous’, they are not of great value to the firm at present. Linkages in this category
typically only a few points of contact usually at operational or administrative level.
There is infrequent contact between the parties involved, and meetings are likely to
be ad hoc.

4.5.2

V-LINC Methodology Framework

This section describes the steps followed for a V-LINC cluster analysis. When analysing
a cluster using the V-LINC methodology the following process is applied:
Step 1: Regional Context
Step 2: Defining the Cluster and the Sample Population
Step 3: Firm Invitations
Step 4: Data Collection and Facilitation
Step 5: Data Validation, Upload and Visualisation
Step 6: Data Interpretation and V-LINC Reports

Step 1: Regional Context
In order to provide context to the V-LINC analysis, a review of the regional characteristics is undertaken before applying the data collection element. Information on the
cluster organisation is gathered to provide descriptive information in the final cluster
report and inform the researcher before interviews take place.
In terms of secondary quantitative data, information on population, area size, and
regional gross domestic product (GDP) is compiled for the most relevant administrative area available. Census data on employment and the number of enterprises in
the relevant industry sector(s) is also gathered. Information is compiled about the
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composition of the cluster itself, for instance identifying key players from industry, research, academia, and government. The characteristics of the cluster organisation are
examined, such as its date of establishment, funding sources, governance structure and
strategies, staffing arrangements, whether membership is formalised and if so number
of current members. This information is necessary in order to make policy recommendations following the analysis of the results from the V-LINC analysis. A review is also
undertaken of the regional context in which the cluster is situated and operates, i.e.
regional policy is reviewed to provide background context on the operating conditions
of firms.

Step 2: Defining the Cluster and the Sample Population
A cluster can be identified for the purpose of V-LINC analysis by empirical analysis or
determined by a cluster organisation or policy-makers. Which industry sectors should
be included needs to be defined. For this purpose systems such as Ketels and Protsiv (2014) or Delgado et al. (2016) can be used, using algorithms based on industry
classification codes. The area which is considered to be within the cluster’s boundaries is defined in co-operation with the cluster organisation or partner organisation
with in-depth knowledge of the cluster’s characteristics. For example if no formal cluster organisation exists, trade associations or chambers of commerce may possess the
expertise necessary to support the V-LINC analysis.
When the ‘local’ region has been established, the population of cluster firms must be
identified. Depending on the maturity and activity of the cluster, this population may
be difficult to determine. Any attempt must rely on two sources. National and regional
databases such as census information can be used to distinguish firms within the defined local region and industry sector(s). The knowledge of the cluster organisation or
partner organisation can also be utilised to identify relevant firms. It can be especially
helpful if membership of a cluster organisation is formalised within the cluster.
Due to the resource-intensive nature of the data collection process, i.e. time-consuming
face-to-face interviews, a sample of firms is selected rather than a full census of all
identified firms. When selecting the sample firms, again, the assistance of the cluster
organisation or local partner organisation is invaluable. Certain characteristics need
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to be considered such as the size of firms (SMEs or large firms), origin (indigenous or
foreign direct investment), the firms competencies, and how active the firm is within
the cluster, which may increase the accessibility of key personnel. It should be noted
therefore that the sampling could be considered purposive rather than probabilistic.
However, when it is considered that firms selected in cooperation with the cluster
organisation are more likely to be active members of the cluster, may have more to
gain from the policy recommendations resulting from the V-LINC analysis.
In this instance, the firms which were invited to participate were chosen in cooperation with the cluster organisations. The cluster organisations were informed during
discussions of the requirement to achieve as good a cross-section of cluster firms as
possible. Their knowledge of the firms within the clusters and their introduction to
key personnel within those firms was invaluable.

Step 3: Firm Invitations
At this stage, a pool of selected firms are invited to participate in the V-LINC analysis. Since the preferred level of personnel to administer the data-collection process
to are senior management and CEO level, the cooperation and assistance of a cluster
organisation or partner organisation are invaluable. Access to this level of employee
is not typically a trivial matter and existing relationships and contacts can be vital.
A template invitation is sent to identified contacts within the firms, which includes a
very concise level of information about what is involved in the process and the benefits
of partaking (See Appendix A).
The benefits to the firm include an individual firm report detailing the firms key linkages and benchmarking the firm against the other participating firms in the V-LINC
evaluation. Regarding more intangible benefits to the firm, the policy recommendations from the analysis may have an impact on the policy environment in which they
operate. Therefore it is in the firm’s best interests that its interests are represented
through participation.
In terms of practicalities, invitations are sent to the most senior key contact points
possible. This is followed up via telephone to confirm receipt, allowing the research
process to be explained in more detail and the development of a rapport between the
120

firm and researcher.

Step 4: Data Collection and Facilitation
Interviews are held with the firms either at their premises or at the cluster/partner
organisations location. Personnel with knowledge of as many linkage categories as
possible are identified. In smaller firms, the company’s CEO or managing director my
have personal knowledge across all of the company’s linkages. However, in medium
or larger companies it is more likely that knowledge will be spread across several
departmental managers. In this case, the most efficient and effective process is to
host a series of interviews with several of these personnel on the same day if possible.
Following the structure recommended by Campion et al. (1994) and Hobbs (2010) for
the structured interview, the evaluator asks the same questions of numerous individuals
in a precise manner, offering each individual the same set of possible responses. Consistency is the primary aim, since it is consistency, structure and replicability which allows
quantitative analysis from qualitative responses. Structurally, the interview is organised is begun with a discussion of the aims of the research and an explanation of the
process. Secondly, the linkage categories, geographic scope and perceived significance
concept are explained to the interviewee. After some basic descriptive information
regarding the company such as founding date, number of employees, market segment
information, etc. is collected; and each linkage scored; the respondent is given the
opportunity to put forward opinions on the cluster, the firm’s role in the cluster and
any other pertinent information which may add to the context of the study.
In order to strictly maintain consistency of input to the V-LINC software, a spreadsheet
was created in Microsoft Excel (Figure 4.11) adapted from that used in Hobbs (2010).
There are nine worksheets - one for company and interviewee information, and one
for each linkage category. Each linkage is assigned a geographic scope code, either L
(local), N (national), EU (European) or INT (international). After the eight perceived
significance questions are asked to judge the importance of the linkage to the respondent
firm, the excel form calculates the perceived significance for each individual linkage.
Where a number of respondents in the same firm provide an assessment of the same
linkage, the average score for each component is calculated to average the perceived
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significance of the linkage in question. This is to ensure that linkages are only recorded
once.
The advantages of the face-to-face nature of the data collection interviews allows the
researcher to immediately clarify any queries the respondent may have. The V-LINC
data collection stage is quite in-depth and a danger of confusion exists should it be
self-administered by the respondents.
Figure 4.11: V-LINC Data Collection Form

Step 5: Data Validation, Upload and Visualisation
After the data is checked for simple errors such as typographical errors and missing
information, the address information for each linkage is double checked using publicly
available information (e.g. company websites, trade directories, companies registration
office, etc.) and mapping resources such as Google Maps. It is extremely important for
the later geographical visualisation steps that the addresses are accurate as possible at
this stage.
After routine error-checking and address verification, the spreadsheet is uploaded to
the V-LINC software. The information is then error-checked again by the software
and any errors highlighted with generated alerts. Once uploaded, the information
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can be visually checked in the Linkage Display Box to ensure the correct number of
linkages have been recorded, and in the correct categories. The software displays this
information in both visual and tabular form. It also allows the researcher to view the
information for the entire respondent firm group in each cluster.
Step 6: Data Interpretation and V-LINC Reports
Once the data analysis and visualisation is complete, the researcher can formulate
policy recommendations taking into account the contextual research performed in conjunction with the V-LINC process and collaboration of the cluster/partner organisation. The partnership of a cluster/partner organisation is enormously beneficial when
formulating policy recommendations that are relevant, valuable, practical and most
importantly achievable.
A V-LINC cluster report is then generated as follows:
1. The importance and scale of the region, cluster and cluster organisation is documented and relevant national and regional policy is reviewed;
2. Presentation of findings from the V-LINC analysis on the linkages of the sample of
respondent firms;
3. Visualisations of the respondent firms’ linkages on geographic maps at each of the
four geographic scopes;
4. The key connectors of the cluster – those firms and organisations which are strongly
connected and linked to a number of the respondent firms are identified and visualised;
5. Benchmarking against Porterian (1990; 1998b) cluster theory. The V-LINC analysis
results are compared to Porter’s determinants of local clustering;
6. Targeted policy initiatives developed from the results of the analysis, presented with
accompanying V-LINC maps.

4.5.3

Visualisation of Cluster Ecosystem

Although linkages that firms and organisations within a cluster engage in are at the
very core of Porter’s (1998b) theories, to date very little emphasis has been placed on
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visualising these linkages geographically rather than in schematic diagrams or organisational maps. As such, a need was identified to improve the visualisation of cluster
ecosystems, especially the linkage element (Hobbs, 2010; Hobbs et al., 2014). While
V-LINC was developed in order to address this need to geographically visualise, it
also includes a traditional strength of alternative visualisation methods - to identify
key connectors in the network. It needed to have the ability to distinguish linkage
categories, geographic scope and the perceived significance score of each linkage.
In order to achieve this, the Nimbus Centre in Cork Institute of Technology, working in
tandem with the Be-Wiser (2016) and REMCAP (2013) projects, developed a software
based on Google Maps API3 . The resulting V-LINC software has capabilities which
fulfil the aforementioned requirements. The visualisations generated from the software
are extremely helpful in informing policy recommendations and emphasising a narrative
with policy-makers (Byrne, 2016).

4.5.4

V-LINC - Strengths and Limitations

In this methodology chapter, the merits of the Four i Linkage Scale as a methodological
tool were recognised, with the proviso of certain drawbacks. The V-LINC methodology,
developed in conjunction with the Be-Wiser (2016) project, and detailed in the previous
sections is better suited to help answer the research questions set out in Section 4.4. The
following sections address additional considerations surrounding this methodology such
as confidentiality, the reliability and validity of the data, and the differences between
the Four i Linkage Scale and its successor methodology V-LINC are discussed.
Confidentiality
The issue of confidentiality is obviously extremely important when interacting with
firms, as all their linkage information is sensitive to the firm and may be vital to their
competitiveness. An added consideration is that as the V-LINC practitioner may be
interviewing respondents in competing firms, every effort must be made to protect
sensitive data. Assurances are therefore given to all participating firms that their data
will not be shared with any other firm or the cluster/partner organisation.
3

Google Maps API is a service offered by Google Inc. which allows developers to integrate their
products with the Google Maps service - https://developers.google.com
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Within the V-LINC process, the individual linkage data is viewed only by the researchers. No linkage data is released publicly, and the company retains the power of
veto over any publication of material related to their input. For firms especially wary of
disclosing information such as customer firm names, which may be protected by commercial sensitivities or non-disclosure agreements, this information can be anonymised
by using pseudonyms in place of actual firm names. For example: ‘Firm 1 Government
Agency Link 1’ or an alternative abbreviation.
For the purposes of the V-LINC process, the location of the linkage firm is what is
most important. The firm’s name, while extremely helpful in the process of validating
addresses etc., is not absolutely necessary. Again, if the respondent firm feels that
disclosing the location of the link would in effect disclose the identity of the linked
organisation then a general location such as city or town can be used, especially in
the national, European and international geographic scopes. Access to the V-LINC
software is restricted to primary researchers only and no firms or organisations have
access. In this way the every effort to maintain confidentiality is made (Byrne, 2016).
Reliability and Validity
Reliability and validity refers to the ability to assess research results’ effectiveness in
measuring what was intended to be measured (Brett, 2007). V-LINC uses qualitative
data for the linkage data. To be precise, that data is based on the subjective but informed opinion of key personnel in the respondent firms. The use of qualitative data has
been the subject of much discussion, with data derived from qualitative sources being
perceived as less reliable than secondary quantitative data (Hudson, 2003; Markusen,
2003; Lagendijk, 2003). However, Markusen (2003, p. 750) is of the opinion that the
distinction between qualitative and quantitative is trivial, arguing “quantitative empirical work is that which uses numbers, whether just descriptively or in a more formal
statistical setting, and qualitative work is any type of empirical research that does not
use numbers.”
Oppenheim (1966) distinguishes between reliability and validity in the following manner. Reliability is the ability to repeatedly achieve the same results, while validity
refers to whether the question measures what it is intending to measure (Cooper and
Schindler, 2003; Brett, 2007). Hudson (2003, p. 746) also argues that, though ev125

ery effort should be made towards replicability, research should also seek to identify
“conditions under which specified causal powers were or were not realised.”
Validity refers to the appropriateness, meaningfulness and usefulness of the specific
inferences made from the measures. The validity of the content requires agreement on
the features or elements that will constitute a sample representation of the research
interest (Dooley, 2001; Cooper and Schindler, 2003). As previously mentioned, Hobbs
(2010) provided the underlying framework for V-LINC as the Four i Linkage Scale
is based on the key components of economic theories surrounding interactions and
linkages between actors within clusters (Byrne, 2016).
As far as practicality is concerned, every research question or research project must
balance resources in terms of the research objective, the budget or the time allowed in
which to conduct the research (Cooper and Schindler, 2003; Brett, 2007).
V-LINC vs. Hobb’s (2010) Four i Linkage Scale
The Four i Linkage Scale used location quotients and longitudinal studies to select
the cluster area and region to apply the linkage study. V-LINC does not identify
but investigates through recording, analysing and visualising. In order for V-LINC to
better answer the research aims, several adjustments were made in the development of
the Four i Linkage Scale. These are summarised in Table 4.2.
Firstly the linkage categories were restructured and expanded due to concerns about
their appropriateness outside of the Biotechnology sector to which they were first applied. These changes resulted a more universally applicable set of categories. Specifically, the Distribution category was removed and incorporated into the Specialist
Services category. In addition the Research category was renamed to Research & Development to better reflect the role of research centres in developing new products in
partnership with firms. Similarly, Training & Development was renamed to Training and its coverage expanded to incorporate educational institutes or other bodies
involved in talent generation and to reflect firms role in educational course design.
Industry Peers was expanded to include similar/related firms, not necessarily within
the same sector, to firms sharing technology or the same market. Specialist Services
was modified to encompass all support and service products. Industry Association’s
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Table 4.2: Four i Linkage Scale vs. V-LINC Data Collection Method
Characteristic

Hobbs Framework and Four i Linkage Scale

V-LINC Data Collection Method

Aim

Identify industry specialisations.
Analyse an industry specialisation and compare to industry
organisation models.

Visualise and analyse a cluster
through firm linkages. Develop targeted policy initiatives.

Linkage Categories

9
(Distribution,
Government
Agencies, Industry Associations,
Industry Peers, Inputs, Outputs,Research, Specialist Services,
Training & Development)

8 (Government Agencies, Industry
Associations, Industry Peers, Inputs, Outputs,Research & Development, Specialist Services, Training)

Geographic Scopes

3 (Local, National,International)

4 (Local, National, European, International)

Perceived
cance

4 Dimensions (Intensity, Importance, Involvement and Investment), 8 questions and 4Perceived
Significance bands

4 Dimensions (Intensity, Importance, Involvement and Investment), 8 questions and 4 Perceived
Significance bands

Local Partner Organisation

No

Yes

Data Validation

Manual Check

Manual Check and V-LINC software

Visualisation

Firm Linkages Map - aspatial

Visualisation software of firm and
cluster linkages - spatial

Signifi-

Source: Byrne (2016)

was expanded to include cluster organisations.
Finally in terms of geographic scope, it was felt that there was not a consistent amount
of progression in terms of expanding scope when moving from the ‘national’ geographic
scope to ‘international’. Therefore an intermediary scope covering Europe was introduced since this thesis focuses on European maritime clusters. A similar supra-national
category could be substituted for clusters outside of Europe. This progression from
‘local’ to ‘national’ to ‘European’ and finally ‘international’ is felt to be a much more
suitable progression and increases the granularity of results.
The additional step of checking and uploading data to the VLINC software, and the
software’s subsequent error-checking add to the validity and accuracy of the data. It
also has the added advantage of greatly speeding up subsequent processing and reducing

127

errors which may occur during this stage (Byrne, 2016).

4.6

The Delphi Method

Having decided on the Delphi method as the most appropriate mechanism to assess
the role of the cluster organisation. Due to the expansive nature of the cluster concept,
the questions put to the Delphi panel require some form of structured containment
in order to secure the greatest benefit of knowledge creation (Brett, 2007). In the
Porterian cluster concept, theories and studies surrounding cluster organisations and
their role have been brought to the most advanced stage by the framework developed by
Ketels et al. (2012) and Ketels (2009), building on (Porter, 1998b) and other theories on
the benefits of clustering (Marshall, 1890; Sölvell et al., 2003) (refer to Chapter 2). The
theories and framework surrounding the role of the cluster organisations (also referred
to as cluster initiatives) developed by Sölvell et al. (2003); Ketels (2009); Sölvell et al.
(2009) and Ketels et al. (2012), i.e. the “Gap Model”, will support a framework to aid
the design of the Delphi questionnaire.
This section will provide a detailed overview of the Delphi method, and the different
types and variations which can be used. Finally the framework, structure and content of the questions to be put to panellists, together with practical decisions in the
implementation will be discussed.

4.6.1

Overview

The Delphi method was developed at the RAND Corporation in the 1950s under the
auspices of the U.S. Air Force as a technique to apply expert input in a systematic
manner using a series of questionnaires with controlled opinion feedback. Key features
were preservation of anonymity in the expert panel’s responses and iteration of the
questionnaires. A key benefit of participation was the ability of individuals to participate in a group communication process asynchronously at times and places convenient
to them (Linstone and Turoff, 2011).
The Delphi technique is a series of questionnaires or group interviews, separated by
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controlled quantitative and qualitative feedback between rounds - with the aim of
gaining the most reliable consensus of opinion of a group of experts (Linstone et al.,
1975; Powell, 2003). Linstone and Turoff (2011, p. 1714) state that Delphi is a primarily
“method for structuring a group communication process.” The number of iterations
or round is based on when stability in the responses is attained, not necessarily when
total consensus is achieved.
In the context of the current research, the data is sourced from the opinions of experts who work in the maritime sector in the Cork region. It is legitimate to question
the validity and reliability of opinions. For the purposes of the Delphi method, expert
opinion is utilised on the basis that experts when asked questions in their field of expertise will usually be right when compared to non-experts (Brett, 2007). This collective
judgement of experts, although made up of subjective opinions, is considered to be
more reliable than individual statements and is thus more objective in its outcomes
(Johnson and King 1988, Helmer and Helmer-Hirschberg 1983 cited in Masini 1993,
Lang 1995)

4.6.2

Definition of the Delphi Method

The Delphi method is defined by Delbecq et al. (1975) (cited in Brett 2007, p. 98) as “a
method for the systematic solicitation and collection of judgements on a particular topic
through a set of carefully designed sequential questionnaires.” Its purpose, according
to Linstone et al. (1975, p. 10) is to “obtain the most reliable consensus of opinion of a
group of experts ... by a series of intensive questionnaires interspersed with controlled
opinion feedback.”
Delphi has primarily been used as a methodological forecasting tool, and follow-up
studies have demonstrated the validity and long-term accuracy of the technique. It has
also, in more recent years, been used to construct alternative sets of policy scenarios
by emphasising differences of opinion (Okoli and Pawlowski, 2004; Brett, 2007).
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4.6.3

Objectives of the Delphi Method

The Delphi method is ideal for use in situations where there is a lack of reliable, feasible,
accurate and attainable information sources (Linstone et al., 1975) and insufficient data
on a specific topic (Tapio, 2002). It is also ideal for developing theories and generating
scenarios by gathering preliminary data (Wiersma and Jurs, 2005; Day and Bobeva,
2005; Brett, 2007).
Although many variants of the Delphi method have been developed, at its core the
principal aim is to achieve a consensus on statements, questions, forecasts, opinions
or on the analysis of informed judgements of a group or panel of experts on specific
issues or questions (Saldanha and Gray, 2002). In this manner, it allows a group of
individuals, as a whole, to deal with complex issues (Linstone et al., 1975; Okoli and
Pawlowski, 2004). There is some confusion in the literature surrounding the recurring
stated aim of achieving ‘consensus’. Although it is frequently stated in literature as the
central aim of the Delphi process, there is a certain amount of ambiguity surrounding
what exactly is meant by this (Hsu and Sandford, 2007; Diamond et al., 2014). Linstone
and Turoff (2011, p. 1714) themselves, in discussing the emphasis placed on this element
since their seminal work was published in 1975, have stated that the outcome “should be
based on when stability in the responses is attained, not when consensus is achieved.”
What is meant by consensus should be defined at the outset of any Delphi study (Hsu
and Sandford, 2007; Diamond et al., 2014).

4.6.4

Types of Delphi Method

Rauch (1979) outlines three main types of Delphi methods. Those methods are the
classical, decision-making, and policy Delphi (Hanafin, 2004; Tichy, 2004; Brett, 2007;
Linstone and Turoff, 2011).
The classical Delphi method functions as a forum for establishing facts about a specific
situation or topic. The members of the Delphi panel are experts in the particular field,
and they attempt to contribute their knowledge and experience in a discussion-type
procedure in order to solve a problem or to answer certain questions (Rauch, 1979;
Goodman, 1987; Tichy, 2004).
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The decision-making Delphi is used to encourage collaborative decision making – to
prepare decisions and to influence social developments. In this type, the panel members
are not experts, but rather panellists recruited with regard to their actual position in
the decision-making hierarchy. Rather than for a situation to be correctly understood
and described, it is what the decision makers define as real. Its main function is to
coordinate and structure general lines of thinking in a diffuse and unexplored field,
and to move the development of that area from the unknown to carefully considered
decisions (Rauch, 1979; Tichy, 2004).
The aim in a policy Delphi method is not to reach stability but to generate policy
alternatives via structured public dialogue (De Loe, 1995; Hanafin, 2004). The sample
of experts in this case should be topic-specific, the polling of those experts is through
the administration of sequential questionnaires (Franklin and Hart, 2007), and as many
divergent opinions as possible are generated through “ ‘selective anonymity’, iteration,
controlled feedback, polarised group response and structured conflict” (Hanafin, 2004,
p. 6).
Rauch (1979, p. 160) in outlining the three main types of Delphi method also emphasised that the distinctions between the three are only “ideal patterns.” In reality, every
practical Delphi application is, in fact, a mixture of the three elements. The categorisation of a particular study to one or the other of these categories cannot, therefore,
be absolute.
Day and Bobeva (2005), in categorising Delphi and its possible characteristics, developed a taxonomy of Delphi inquiry designs (see Table 4.3). The taxonomy categorised
the the spectrum of Delphi applications in terms of the purpose of a particular study,
number of rounds, mode of participants, level of anonymity, communication mechanism, and the organisation of concurrency of rounds.

4.6.5

Characteristics

Throughout the literature, from Linstone et al. (1975) onwards, definitions of the Delphi
Method have certain characteristics in common. At its core are experts, controlled
opinion feedback, anonymity, consensus, panel size and grouping, and the number of
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Table 4.3: Taxonomy of Delphi Inquiry designs
Criteria

Choice

Purpose of the study

building, exploration, testing, evaluation

Number of rounds

between two and ten

Participants

homogeneous or heterogeneous groups

Mode of operation

face-to-face or remote access

Anonymity of panel

full or partial

Communication media

paper-and-pen based, through telephone/fax
facilitated, computerised

Concurrency of rounds

sequential set of rounds or real-time online
conferencing

Source: Day and Bobeva (2005, p. 105)

rounds or iterations and the associated attrition rate (Day and Bobeva, 2005; Hsu and
Sandford, 2007; Brett, 2007). As part of the supporting framework of this research
they will be examined in more detail.

Expert Panel
The Delphi Method has at its core the assumption that the informed, intuitive opinions of experts, when elicited on a defined issue, are more objective than individual
statements (Lang, 1995; Franklin and Hart, 2007). The purpose of the Delphi Method
according to Linstone et al. (1975) was to utilise this informed expert knowledge to
examine research questions which were unsuitable for more traditional methods of data
collection due to constraints of cost, reliability and availability of information (Brett,
2007). As a framework it is an extremely efficient method of amalgamating the knowledge of a group of experts for the purpose of knowledge creation (Loo, 2002; Powell,
2003).
Experts have acquired specific knowledge in the course of their professional activities
(Keeney et al., 2001). They should possess specialist professional or technical knowledge, and sufficient knowledge of organisational procedures and processes to make
interpretive judgements about their field of activity (Littig and Pöchhacker, 2014). In
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addition, it is vital for the process to be successful that the chosen experts are also
motivated to engage with the inquiry process and be able to articulate judgements Day
and Bobeva (2005).
Brett (2007, p. 101) highlights that it is the area of selecting the expert panel that
tends to “incite the controversial side of the method.” Green et al. (1999, p. 200)
states that the formation of the panel of experts is the “linchpin of the method”,
and raises methodological concerns surrounding this. Keeney et al. (2001) criticise
the Delphi method’s claim to represent expert opinion, whilst others have criticised
the terminology of ‘expert’ itself as misleading and controversial (Goodman, 1987;
Hasson et al., 2000; Day and Bobeva, 2005; Brett, 2007). However, Rosenberg (2006)
argues that true expertise is difficult to comprehensively define and the ability to fully
understand all aspects of a problem or situation, and provide guidance in a specific
and appropriate way is what effectively characterise an expert. For their part, Hsu and
Sandford (2007) consider a potential expert eligible once they have a related background
and experiences concerning the target issue, are capable of contributing helpful inputs,
and are open to revise their initial or previous judgements during the iterative process
if convinced by previously unknown facts or information. De Loe (1995) argues that,
on balance, expert opinion and the consensus provided by the Delphi technique has a
greater chance of establishing its accuracy. These assumptions regarding accuracy, and
the use and value of experts is widely accepted by Delphi practitioners (Brett, 2007).
The majority of studies implementing the Delphi method do not use non-probability
sampling techniques since the method employs ‘experts’ (Hasson et al., 2000; Keeney
et al., 2001; Brett, 2007). The heterogeneity and sample size of the panel depends on
the project’s purpose, selected design and time-frame for data collection (Keeney et al.,
2001). While the experts are selected for the purpose of supplying and to offer their
knowledge and expertise, rather than requirement of a statistical sample representation
of a given population usual in most types of survey (Hasson et al., 2000; Okoli and
Pawlowski, 2004), Keeney et al. (2001) suggest that sampling from different groups
of experts in the same field may ensure heterogeneity. Diversity in panel members
and view-points allows for greater consideration of different perspectives of opinion
(Linstone et al., 1975; Keeney et al., 2001; Powell, 2003; Wiersma and Jurs, 2005;
Brett, 2007). Previous studies (Tichy, 2004) on rated expert panels found a tendency
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for over-optimism from self-rates experts. Tichy (2004) concluded that forecasting
methods such as Delphi should aim to include a wide spectrum of experts bringing a
broad range of knowledge (Brett, 2007).
The question of bias is a consideration for all qualitative research methods, but especially so for methodologies focused on opinion and judgement. The danger of bias is
recognised by Murphy et al. (1998) and Powell (2003). This can take several forms,
such as in the selection of experts (Keeney et al., 2001), for instance if the participants
will be directly related by the outcomes of the study (Hasson et al., 2000). Day and
Bobeva (2005) argues that once the dangers of bias are acknowledged and allowed for,
the benefits of the Delphi method generating a rich data-set outweigh the potential
pitfalls.

Control Opinion Feedback
Feedback in the Delphi method functions as a means to inform panel members with
the opinion and judgements of the rest of the panel, to keep the panellist abreast of the
prevailing opinions of the group and allow them to modify their response if necessary
(Brett and Roe, 2010). The controlled opinion feedback process is designed to reduce
the effects of noise. The concept of noise was developed by Dalkey and Rourke (1972)
and, in the context of Delphi, is communication occurring in a group which both
distorts the data and is concerned with individual and/or group interests rather than
focusing on the central issues being dealt with (Hsu and Sandford, 2007). Iterations
of feedback controlled through a moderator also helps to preserve the anonymity of
the panel members (Powell, 2003). The process and facilitation of feedback in the
Delphi method is illustrated in Figure 4.12. The experts receive the questionnaire or
are administered it in the form of a semi-structured face-to-face interview. Responses
are then returned to the moderator who summarises the findings and any proffered
observations. The summarised document is then again circulated to the panel. This is
repeated for however many iterations are necessary.
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Figure 4.12: Procedure of a Delphi Study
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Figure 2. The communication structure of a Delphi survey.

(Rowe et al., 2005). Previous reviews of the literature surrounding the Delphi method
Powell (2003); Hsu and Sandford (2007); Diamond et al. (2014) have been critical of
the confusion surrounding this element of the technique. Powell (2003) points out that
Delphi studies often either omit to define how consensus is to be interpreted or fail to
mention it at all. Within the literature there is a lack of clarity on what consensus
actually means or when consensus in a Delphi study has been achieved (Brett, 2007).
One of the methods used in several studies was to assign a percentage above which
consensus could be assumed to have been reached. These have ranged from 100% to
as low as 55% (Powell, 2003). Keeney et al. (2001) also argues that consensus being
reached does not necessarily equate with the correct answer being found. However,
since the objective of the Delphi method is the achievement of consensus in the area
of uncertainty this may not necessarily be a disadvantage (Powell, 2003; Brett, 2007).

Panel Size and Panel Grouping
The optimum size of the panel of experts is not strictly defined within the Delphi
methodology. In Scapolo and Miles’s (2006) review of the Delphi methodology the
lack of precise criteria on the number of experts to include in the Delphi survey, and
lack of criteria on how to determine the number in a specific case was perceived as a
drawback of the methodology. However, Loo (2002) argue there is no optimal size and
it should be flexible enough to be adapted to a study’s precise needs. From a review
of the literature, a typical size range for a Delphi panel could reasonably be between
15-20 (Loo, 2002; Brett, 2007).

Rounds and Attrition Rate
The basis of the Delphi method is iterative administration of rounds of questionnaires
to the panel of experts. Usually there is at least two rounds and sometimes as many
as five (Tapio, 2002). The first round of the Delphi and its associated questionnaire is
composed ideally following a review of the relevant literature and an examination of
contextual circumstances. Many studies conduct the first round as an open discussion
based forum where the questions themselves are discussed and formulated within the
group. In this case the experts themselves have a chance to influence the questions
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Table 4.4: Range of Delphi Expert Panel Sizes
Source

Panel Size

Delbecq et al. (1975)

25-30

Scapolo and Miles (2006)

>8-10

Parenté and Anderson-Parenté (1987)

>10

Kapoor (1987)

40

Scott and Green (1993)

22

Saldanha and Gray (2002)

11

Islam (2005)

12

Brett (2007)

37

Source: Adapted from Brett (2007)

being asked (Loo, 2002; Brett, 2007). If the first round is conducted in this manner then
subsequent rounds are used to elaborate and identify specific issues raised in Round 1
(Powell, 2003; Brett, 2007). In each round, a summary of the results of the previous
round are provided. The manner in which this information is presented and whether it
is quantitative or qualitative in nature can differ between studies (Loo, 2002). Keeney
et al. (2001) emphasises the need to pre-test each round for consistency and bias. To
this end, great care must be taken over the way questions are phrased and worded.
Delphi studies, due to their time-consuming nature, traditionally suffer from a high
attrition rate between rounds. In addition to time demands on the participants, disagreements may also arise with the method or design and content of the questionnaire
(Scapolo and Miles, 2006). The repetitive nature of the method, one of its key strengths
through the iterative process, is also one of the reasons for dwindling motivation among
participants in later rounds.

4.6.6

Effectiveness, Reliability and Validity of Delphi

Rowe and Wright (1999) argue that Delphi is not a replacement for traditional statistical analytical tools, but rather it is a mechanism for collecting opinion and judgement
for forecasting, discussion and debate. Informed opinion and judgement are a useful
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methodological tool. Powell (2003) makes the case that the Delphi methodology should
not be subjected to the same standards of reliability and validity of more quantitative
methods. To do so would misconstrue the aims of the Delphi method. As a process, it
does not attempt to create new fact but creates a process in which to gather data and
knowledge.
Some of the situations stated by Linstone, Turoff et al. (1975) in which Delphi can
be of most use are when gathering current and historical data not accurately known
or available; putting together the structure of a model;, delineating the advantages
and disadvantages associated with potential policy options; and developing causal relationships in complex economic or social phenomena. Furthermore, one of more of
the following properties of the application leads to the need for employing Delphi: the
problem does not lend itself to precise analytical techniques but can benefit from subjective judgements on a collective basis; disagreements among individuals are so severe
or politically unpalatable that the communication process must be refereed and/or
anonymity assured.
The methodology, as with all methodologies, has its positives and negative aspects.
Critcher and Gladstone (1998); Keeney et al. (2001); Hasson et al. (2000) highlight
that different panels of experts, answering the same questions, may arrive at different
answers. At what point, they ask, do opinions reflect reality? (Brett, 2007). Okoli and
Pawlowski (2004) make the point a methodology which generates a range of scenario
options or debate to aid in future research or theory generation is also a desirable
outcome. The point of the methodology is not to produce statistical results, but to
provide a synthesis of opinion of a particular group of experts (Day and Bobeva, 2005;
Brett, 2007).
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Table 4.5: Comparison of traditional surveys with Delphi method (Okoli and
Pawlowski, 2004)
Evaluation Criteria

Traditional Survey

Delphi Study

Summary of procedure

The researchers design a questionnaire

All the questionnaire design issues of a sur-

with questions relevant to the issue of

vey also apply to a Delphi study. After

study. There are numerous issues concern-

the researchers design the questionnaire,

ing validity of the questions they must con-

they select an appropriate group of ex-

sider to develop a good survey. The ques-

perts who are qualified to answer the ques-

tionnaire can include questions that solicit

tions. The researchers then administer the

quantitative or qualitative data, or both.

survey and analyze the responses. Next,

The researchers decide on the population

they design another survey based on the re-

that the hypotheses apply to, and selects

sponses to the first one and re-administers

a random sample of this population on

it, asking respondents to revise their orig-

whom to administer the survey. The re-

inal responses and/or answer other ques-

spondents (who are a fraction of the se-

tions based on group feedback from the

lected random sample due to non-response

first survey. The researchers reiterate this

by some) fill out the survey and return it.

process until the respondents reach a sat-

The researchers then analyze the usable re-

isfactory degree of consensus. The respon-

sponses to investigate the research ques-

dents are kept anonymous to each other

tions.

(though not to the researcher) throughout
the process.

Representativeness

of

sample

Using statistical sampling techniques, the

The questions that a Delphi study inves-

researchers randomly select a sample that

tigates are those of high uncertainty and

is representative of the population of inter-

speculation. Thus, a general population,

est.

or even a narrow subset of a general population, might not be sufficiently knowledgeable to answer the questions accurately. A Delphi study is a virtual panel
of experts gathered to arrive at an answer
to a difficult question.

Thus, a Delphi

study could be considered a type of virtual
meeting or as a group decision technique,
though it appears to be a complicated survey.
Sample size for statis-

Because the goal is to generalize results to

The Delphi group size does not depend

tical power and signifi-

a larger population, the researchers need

on statistical power, but rather on group

cant findings

to select a sample size that is large enough

dynamics for arriving at consensus among

to detect statistically significant effects in

experts. Thus, the literature recommends

the population. Power analysis is required

10-18 experts on a Delphi panel.

to determine an appropriate sample size.
Individual vs.
response

group

The researchers average out individuals’

Studies have consistently shown that for

responses to determine the average re-

questions requiring expert judgement, the

sponse for the sample, which they gener-

average of individual responses is inferior

alize to the relevant population.

to the averages produced by group decision
processes; research has explicitly shown
that the Delphi method bears this out.
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Evaluation Criteria
Reliability

and

sponse revision

Construct validity

re-

Traditional Survey

Delphi Study

An important criterion for evaluating sur-

Pretesting is also an important reliability

veys is the reliability of the measures. Re-

assurance for the Delphi method. How-

searchers typically assure this by pretest-

ever, test-retest reliability is not relevant,

ing and by retesting to assure test-retest

since researchers expect respondents to re-

reliability.

vise their responses.

Construct validity is assured by careful

In addition to what is required of a sur-

survey design and by pretesting.

vey, the Delphi method can employ further
construct validation by asking experts to
validate the researcher’s interpretation and
categorization of the variables. The fact
that Delphi is not anonymous (to the researcher) permits this validation step, unlike many surveys.

Anonymity

Respondents are almost always anonymous

Respondents are always anonymous to

to each other, and often anonymous to the

each other, but never anonymous to the re-

researcher.

searcher. This gives the researchers more
opportunity to follow up for clarifications
and further qualitative data.

Non-response issues

Attrition effects

Researchers need to investigate the possi-

Non-response is typically very low in Del-

bility of non-response bias to ensure that

phi surveys, since most researchers have

the sample remains representative of the

personally obtained assurances of partic-

population.

ipation.

For single surveys, attrition (participant

Similar to non-response, attrition tends

drop-out) is a non-issue. For multi-step

to be low in Delphi studies, and the re-

repeated survey studies, researchers should

searchers usually can easily ascertain the

investigate attrition to assure that it is ran-

cause by talking with the drop-outs.

dom and non-systematic.
Richness of data

The richness of data depends on the form

In addition to the richness issues of tra-

and depth of the questions, and on the

ditional surveys, Delphi studies inherently

possibility of follow-up, such as interviews.

provide richer data because of their mul-

Follow-up is often limited when the re-

tiple iterations and their response revision

searchers are unable to track respondents.

due to feedback. Moreover, Delphi participants tend to be open to follow-up interviews.

4.6.7

Delphi Results – Analytical Framework

Procter and Hunt (1994, p. 1004) stated that the Delphi process can produce “large
and unwieldy amounts of information particularly if the researcher adopts a qualitative
stance”. The following process for analysis of the results is adapted from Keeney et al.
(2010).
The qualitative content produced by the Delphi survey of the expert panel in response
to each question is grouped into similar categories based on themes. Any type of
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content analysis framework can be used for this but a simple approach to content
analysis usually works satisfactorily.
An approach, such as Burnard (1991), would give a useful framework for analysis. The
aim of the exercise is to group all similar statements into themes and then examine
each theme for statements that are either exactly the same and can be collapsed into
one statement or which are similar. If statements are similar, a decision is made on
whether they can be collapsed into one statement without changing the meaning or
whether they are sufficiently different to warrant returning them as different statements
in Round 2 of the Delphi, or for the final analysis (Keeney et al., 2010).

4.7

Conclusion

In this chapter we have examined several methods of cluster analysis. Having considered the research questions, it was decided that no one methodology could satisfactorily
fulfil every criteria needed. However, drawing on recent literature on ‘nested methodologies’, two methodologies will be used in tandem to address different aspects of the
study. This also aligns with the epistemological approach set out in section 4.1.1.
In order to analyse the cluster firm linkages the V-LINC methodology, developed from
the Four i Linkage Scale, will be utilised. This will provide data on the firms linkages such as perceived significance scores, geographic scope, and linkage categories; in
addition to geographically mapping the entirety using the visualisation software.
To examine the role of the cluster organisation, and taking into account the difficulty
of accessing relevant secondary quantitative data on the maritime sector, a Delphi
study will be conducted among a panel of experts and constructed around the cluster
organisation framework developed by Ketels (2009); Ketels et al. (2012). This will
provide a data-set with which to make policy recommendations and pinpoint areas for
further quantitative research.
The next chapter will address the specifics of applying the V-LINC methodology to
the cluster in the Solent region of the United Kingdom, and the maritime cluster in
the Cork region.
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Chapter 5
V-LINC Cluster Analysis Results
Chapter 4 introduced the V-LINC methodology which was developed from the Four
i Linkage Scale for the purpose of evaluating and analysing firm linkages within a
cluster. From the clusters participating in the REMCAP project, the maritime cluster
in the Solent region in South-east England was chosen for further study and possible
comparison to the cluster in the Cork region. The aim of this segment of the research is
to investigate the strength of linkages in the recognised maritime cluster in the Solent
region, and in the Cork region, with a view to provide data and outputs which can
be used both to generate policy recommendations and to inform the further research
surrounding the cluster organisation in the cork cluster.
Therefore, Chapter 5 presents the findings and discussion for the two clusters in the
prescribed V-LINC form. That is, for each cluster, regional, sectoral and economic data
is considered for the cluster to provide context for the V-LINC analysis. Secondly, the
relevant cluster organisations are reviewed. Finally, the results of the V-LINC analysis
are presented, with tables and visualisations, and discussed. Key connectors are also
identified for the region and the results summarised. This chapter concludes with a
comparison of the two clusters in terms of their linkages according to the V-LINC
analysis and leads to the study of the IMERC cluster organisation.
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5.1

Solent Maritime Cluster

The Solent area is a densely-populated region with a traditional association with the
maritime sector, primarily due to its position between London and the English channel
(one of the busiest shipping lanes in the world), and having the cities of Portsmouth
and Southampton located within them. Portsmouth and Southampton are home to the
Royal Navy and several shipping and cruise lines, as well as traditionally being centres
of ship-building and maintenance. However, although the sector receives support from
the national government, there is a lack of a coordinated national cluster policy.

5.1.1

Regional, Maritime and Economic Data

The Solent region covers approximately the area of the coastal counties of Dorset,
Hampshire and West Sussex, and includes the Isle of Wight. These counties border
onto the Solent Estuarine system. It has an area of 8,682km2 and is located in southeast England. Hampshire, Isle of Wight, and West Sussex are in the South East,
England, NUTS level 2, region while Dorset forms the eastern county of the South
West, England, NUTS level 2. The population within the Solent Local Enterprise
Partnership area was 1,188,847 in 2011 (Solent Local Enterprise Partnership, 2014a).
The total GVA of the Solent region was £27.8bn in 2015 (Oxford Economics, 2017).
The Marine and Maritime sector contributes 19.3% of this and 120,000 or 19.8% of
jobs (Cebr, 2018).
The maritime and marine sector contributed just over £14.5bn to the UK’s economy,
and 95% of imports and exports are transported by sea, including about 40% of all
food imports and about one-quarter of energy imports. The UK has one of the most
extensive maritime business services and maritime training sectors in the world, with
26% of global maritime insurance in 2013 and UK based Protection and Indemnity
Clubs accounting for 61% of the world share in 2011 (Department for Transport (UK),
2015; Cebr, 2017; Department for Transport (UK), 2018).
The ports of Southampton and Portsmouth in the Solent region are considered some
of the most advantageously positioned in the UK, situated just 20 nautical miles from
international shipping lanes and less than 100 nautical miles from the market of con143

tinental Europe. Southampton especially is a stopping point on busy trades routes
from Asia to Europe, accounting for a quarter of all UK car exports and the busiest
cruise liner port in the UK in 2012. It is rated as the second most important UK port
in terms of the combined value of exports and imports moving through them (Cebr,
2018).
Portsmouth port, although small in comparison to Southampton, is home to a large
Royal Navy base which supports 20,000 direct and indirect jobs and contributes over
£1.6bn of GVA. It has also led to many defence related companies locating in the
region such as BAE systems, GE Aviation Systems, Saab Seaeye and Qinetiq (Solent
Local Enterprise Partnership, 2014b). The Solent ports, taken in combination, account
for more of the UK’s international trade than Felixstowe – the largest single port on
this measure.
Maritime sub-sectors in the Solent A report by the Centre for Economic and
Business Research (Cebr) (2018), disaggregated the maritime sector into four separate
subsectors: shipping, ports, marine, and maritime business services. Due to the importance of the Portsmouth Naval Base (PNB) as a source of contributions to and impacts
on the Solent economy it also included estimates of the economic value of the activities
taking place at PNB in its assessment.
Its key findings in terms of the total economic impact of the Solent maritime sector
were as follows. The GVA contribution to GDP of at least £5.5bn in 2015, which
equates to a 19.3% share of the Solent area economy; 2.2% share of the economy of
the South East of England; and 0.3% share of the entire UK economy. The maritime
sector provides employment for upwards of 120,000 people, equating to a 19.8% share
of all jobs in the Solent area economy (Cebr, 2018).
University of Southampton and the University of Portsmouth, both regarded as leading
science and technology-focused universities with particular strengths in marine design,
fluid dynamics, maritime law and marine ICT. The University of Southampton in particular hosts the Southampton Marine and Maritime Institute (SMMI), which provides
a campus environment for the co-location of research, innovation and education. Lloyds
Register has moved its marine headquarters from London to the campus together with
350 staff. The National Oceanography Centre Southampton (NOCS) is one of the
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world’s leading marine research centres. In 2012, the national government in the UK
abolished regional development agencies and instead mandated the establishment of
local enterprise partnerships (LEPs). These are voluntary partnerships between local
authorities and businesses coordinated by the Department for Business, Innovation and
Skills. The Solent LEP comprises approximately 60 business members such as BAE
Systems, Carnival, IBM, Northrop Grumman, Vestas, amongst others. It also includes
the local authorities within its area, some of the largest include Hampshire County
Council, Portsmouth City Council, and Southampton City Council. Southampton
Solent University, University of Portsmouth and University of Southampton are also
members. Solent LEP works with Marine South East and others such as the British Marine Federation and the Society of Maritime Industries to propose and manage items for
the Marine and Maritime Strategic plan (Solent Local Enterprise Partnership, 2014b).
In the 1980s the Conservative government in the UK halted previous Keynesian industrial development policies and in parallel centralised control over local authorities’
expenditure, forcing local and regional authorities to seek new policy strategies for
regional economic development (Lagendijk and Charles, 1999; Swords, 2013). Cluster
policies were seen to offer a relatively inexpensive means of balancing endogenous development and inward investment by embedding direct investment from domestically
and internationally owned firms, previously seen as too footloose (Swords, 2013).
In the 1990s regional competitiveness was a key part of the new Labour government’s
economic development strategy, influenced by the work of Porter (1998e,b). In 1999
the UK Department for Trade and Industry (UKTI) established Regional Development
Agencies (RDAs) and a Cluster Policy Steering Group (Department for Trade and
Industry (UK), 1998; Swords, 2013).
Throughout the 2000s policy documents such as Planning for Clusters (Department
of Environment, Transport and Regions (UK), 2000), Business Clusters in the UK A First Assessment (Department for Trade and Industry (UK), 2001), and Practical
Guide to Cluster Development (Ecotec Research and Cosulting, 2003) had led to clusters becoming the de facto tool to achieved economic development. In more recent
years, although the explicit references to clusters in the Porterian sense have waned,
the underlying concepts of the advantages of firm proximity and specialisation have
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remained part the policy ‘tool-kit’ (Spencer et al., 2010; Swords, 2013). As mentioned
previously, in 2012 the Conservative government replaced the RDAs with smaller-scale
Local Enterprise Partnership (LEPs) at the sub-regional level to pursue a ‘localist’
rather than regional agenda. The LEPs have more limited powers and less funding
than the RDAs they replace. The Solent LEP has identified areas of specialisation
in “Marine, Aero and Defence, Advanced Manufacturing, Engineering, Transport and
Logistics Businesses“ (Bailey and De Propris, 2013, p. 6).

5.1.2

Marine South East

Marine South East is a private, non-profit organisation which was formerly partly
funded by the now-defunct South East England Development Agency. Following the
political decision to scrap the Regional Development Authorities in 2011, it is now
funded mainly from project level activity in the maritime market sectors and as a result,
it supports and leads projects which relate to innovation, growth and collaboration in
marine and related sectors. It has become the de facto lead organiser of the Solent
Maritime Cluster and it plays a central role in promoting the sector in European
networks and cluster alliances. As such, although its origins were as the product of
a top-down government initiative, it has had to evolve into operating as a bottomup industry and stakeholder-led organisation (for more information on top-down vs.
bottom-up cluster organisations refer to Viederyte (2013), discussed in Section 2.3).
Marine South East (MSE) was established in 2005. A board oversees it, and it currently has between 6 and 10 (depending on activity level) employees (four full-time
equivalent (FTE)). Its activities are focused on the promotion of marine sector collaborations across industry, research and public bodies. Often this has involved industry
sector assessments and cluster evaluations, validations and supply chain assessments.
Its membership numbers around 1,800, although membership could be categorised as
loose. Of this the majority, c. 1,700 are SMEs; 20 are large companies; 5 are higher
education institutes (HEIs), or research centres; and 40 are other actors in the ecosystem. Under its previous funding arrangement with the former Regional Development
Agency, Marine South East had a total budget of around e600,000 up till 2012. With
the loss of all non project-specific funding, this budget was halved before growing
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again to approximately e400,000 in 2013 (REMCAP, 2013), almost entirely funded
by project related income. Marine South East maintains a collaboration website and
host networking events. It also assembles consortia including member companies for
collaboration on projects (REMCAP, 2013).
Although Marine South East does not have a formally mandated role in coordinating
the maritime cluster in the Solent region, it is specifically mentioned within Solent
LEP’s strategic plan as a body which acts as a conduit to the regional business base
in the maritime sector (REMCAP, 2013; Solent Local Enterprise Partnership, 2014b,
2015). Marine South East’s challenge is operating in a cluster where no one organisation exists a formal lead role in supporting cluster organisations economic development.
There is great potential for duplication of effort in attempting to promote and support marine sector growth, however the representation of Marine South East across
the clustering and network initiatives can provide focus and help to avoid potential
replication.

5.1.3

Solent Maritime Cluster Results

This section will review the results of the linkage study in the Solent Maritime Cluster. Over the course of 22 face-to-face interviews, 374 linkages of 11 respondent firms
in the respondent firm group (RFG) were reported and assessed using the V-LINC
methodology.

Linkage categories by geographic Scope
Table 5.1 reports that the most frequent linkages are Outputs, accounting for approximately 25% of linkages reported. Almost seventy percent of linkages are contained
within 4 categories: Inputs, Outputs, Research & Development and linkages to Government Agencies: each of these categories contains approximately 10% or more of the
374 linkages reported. The category with the lowest frequency of linkages is training
(26), which accounts for 7% of linkages reported.
Specialist service links include a variety of service types, for example accountancy,
analytical services, automation, engineering, information technology, legal services,
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Figure 5.1: Solent Linkages by Geographic Scope

out-sourcing, validation etc.
Table 5.1: Solent Maritime Cluster: Distribution of Linkages per Category
Company

GA

IA

IP

IN

OU

RD

ABP Mer
BMT Smart
Datum Electronics
ECDIS
Fugro EMU
Griffon Hoverwork
Lloyd’s Register
MissionKraft
Saab Seaeye
Sustainable Marine Energy
Wolfson Unit MTIA

16.70%
8.30%
6.10%
11.80%
16.90%
5.10%
2.50%
10.30%
13.60%
26.30%
-

16.70%
8.30%
12.10%
23.50%
6.80%
3.40%
3.40%
13.60%
5.30%
11.80%

2.80%
8.30%
6.10%
23.50%
15.30%
10.00%
10.30%
10.50%
5.90%

5.60%
16.70%
24.20%
11.80%
5.10%
35.60%
31.80%
23.70%
5.90%

27.80%
37.50%
30.30%
23.50%
23.70%
25.40%
27.60%
31.80%
15.80%
58.80%

Average
Total (n)
Rank 1-8

11.20% 8.00%
42
30
4th
6th

8.00%
30
6th

15.20%
57
3rd

24.90% 16.30%
93
61
1st
2nd

SS

TN

11.10% 11.10% 8.30%
12.50%
8.30%
9.10% 6.10% 6.10%
5.90%
6.80% 13.60% 11.90%
10.20% 11.90% 8.50%
87.50%
10.30% 27.60% 10.30%
9.10%
2.60% 5.30% 10.50%
17.60%
9.40%
35
5th

7.00%
26
8th

Total (n)
36
24
33
17
59
59
40
29
22
38
17
34
374

Griffon Hoverworks and Saab Seaeye operate in highly specialised niche markets - one
producing hovercraft, and the other specialised underwater remotely operated vehicles
(ROV). This may explain their lack of industry peer linkages. Sustainable Marine Energy is a company in its early stages, involved in establishing marine renewable energy
installations. Endeavours in this field presently require navigating a large amount of
bureaucracy between numerous government agencies to obtain permission, permits,
licences, etc. This could explain the higher number of linkages Sustainable Marine
Energy has to government agencies.
Porter’s cluster concept places strong emphasis on the importance of local inputs and
services. “Factor input conditions” form one facet of his diamond of local industrial
clustering (Porter, 1998e). However, (Markusen, 1996, p. 8) contends that “the study
of industrial districts and networks within them, has generally been confined to smaller
firms in particular industries; their link to larger firms and institutions outside the region have been ignored.” She believes that as a result, “conclusions have been drawn
about the endogeneity of growth in such districts that, when viewed on a larger, more
comprehensive canvas, are not warranted.” Therefore it is important to look at the geographic spread within linkage categories, and also the perceived significance of linkages
which occur over different distances.
The geographic scope of linkages (for each linkage category) is provided in table 5.2 and
visualised in Figure 5.1. In two categories the largest proportion of linkages are local:
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inputs (43.3%) and specialist services (40%). Government agencies (81%), industry
association (56.7%), industry peers (50%),outputs (38.7%) record the greatest share at
national level. Porter (1998e) places great emphasis on linkages to and support from
organisations and businesses, within the locality. The word local or locally appears in
each element of his diamond of local industrial clustering. If local linkages are critical
to the functioning of a cluster, table 5.2 shows that local linkages make up only 30.5%
of all linkages reported in the study, the remaining 68.5% of linkages being divided
between national, European and international linkages. The observation should be
made however that the UK is a relatively small country geographically. Some of the
linkages regarded as national as opposed to local in the case of the Solent Maritime
Cluster’s firms would arguably be regarded as local in distance terms in a large country
like the United States. Were local and national linkages taken together, they account
for 69.8% of all linkages.
Table 5.2: Solent Maritime Cluster: Linkages per Category by Geographic Level
Category
Geographic Scope
Local
National
European
International
Total (n)

GA

IA

11.90%
81.00%
4.80%
2.40%

43.30%
56.70%
-

42

30

IP

IN

OU

RD

SS

TN

30.00% 47.40% 15.10% 29.50% 40.00% 53.80%
50.00% 24.60% 38.70% 14.80% 37.10% 34.60%
20.00% 15.80% 11.80% 52.50% 5.70%
12.30% 34.40% 3.30% 17.10% 11.50%
30

57

93

61

35

26

Total (%)

Total (n)

30.50%
39.30%
16.60%
13.60%

114
147
62
51

100.00%

374

The next section presents the perceived significance values attributed to each individual
category. An analysis of perceived significance data allows messages to be gleaned from
respondents’ assessments of linkages.

Perceived Significance Findings
Tables 5.3 to 5.7 show the percentage of linkages (by category) that fall into the perceived significance bands: High, Medium, Low and Tenuous (For an explanation of
perceived significance bands, refer to the description in Section 4.5.1 on page 117).
The perceived significance of each linkage category summarises the relative importance
of individual linkages in the judgement of respondents involved with these linkages on
a daily basis. Linkages with the highest perceived significance scores are those which
on average have the greatest intensity, importance, involvement and investment. Table
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5.3 shows the results for all linkages, whilst tables 5.4 to 5.7, break the data into local,
national, European and International linkages, to assess the perceived significance of
linkage categories at these different geographic scopes.
Table 5.3: Solent Maritime Cluster: Perceived Significance by Linkage Category
Category
Perceived Significance
High
Medium
Low
Tenuous
Total (n)

>30 to 40
>20 to 30
>10 to 20
>0 to 10

GA

IA

23.80% 13.30%
59.50% 33.30%
11.90% 36.70%
4.80% 16.70%
42

30

IP

IN

OU

RD

SS

TN

Total (%)

Total (n)

10.00%
43.30%
33.30%
13.30%

26.30%
42.10%
29.80%
1.80%

22.60%
62.40%
15.10%
-

3.30%
42.60%
44.30%
9.80%

25.70%
51.40%
22.90%
-

15.40%
38.50%
30.80%
15.40%

18.20%
49.20%
26.70%
5.90%

68
184
100
22

30

57

93

61

35

26

374

374

Focusing on table 5.3, it is clear to see that input linkages followed by specialist services
and government agencies linkages are rated of highest significance by respondent companies, having the highest proportion of linkages in the ‘High’ perceived significance
band. It is noteworthy that in four out of the eight linkage categories, the majority
of linkages are in the top two perceived significance quartiles (e.g. high and medium
bands). Overall 67.4% of all linkages reported were in the top two perceived significance quartiles. As several of the respondent companies operate in specialised areas
or the maritime sector, the high perceived significance of specialist services and input
linkages is not surprising. Given the many roles that government agencies play in the
maritime sector: safety standards, licensing, planning and trade promotion; the high
significance of government agency linkages is easy to understand. A further item of
interest for the maritime sector in the Solent area relates to the fact that respondent
companies are split on the perceived important of research and development linkages,
with 45.9% of them reported in the top two perceived significance bands. Similarly, a
dichotomy exists regarding Industry Association linkages. These are reported by the
respondents with 46.6% in the highest two perceived significance bands and 53.4% in
the bottom two bands.
It is also interesting to assess the significance accorded to linkages at each geographical
scope. Table 5.4 focuses on the perceived significance of 114 local linkages reported
in the study. Fifty-eight percent of linkages reported at local level are in the top two
perceived significance quartiles. Some noteworthy points from table 5.4 include 100%
of government agencies, 59.3% of inputs, 55.5% of industry peers, 50.1% of research &
development linkages and 85.7% of output linkages reported locally are in the high and
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medium significance bands. A key driver of clusters according to Porter (1998e) is the
strong competition and co-operation between competitors locally. The high perceived
significance of local input and output linkages shows a developed local supply chain.
Together with the relatively high perceived significance attached to industry peers
and research & development linkages, it may suggest the presence of competition and
collaboration consistent to Porter’s cluster theory.
Table 5.4: Solent Maritime Cluster: Perceived Significance by Linkage Category: Local
Linkages
Category
Perceived Significance
High
Medium
Low
Tenuous

>30 to 40
>20 to 30
>10 to 20
>0 to 10

Total (n)

GA

IA

IP

IN

OU

RD

SS

TN

60.00% 7.70% 11.10% 7.40% 14.30% 6.30% 21.40%
40.00% 23.10% 44.40% 51.90% 71.40% 43.80% 42.90% 42.90%
46.20% 22.20% 40.70% 14.30% 37.50% 35.70% 42.90%
23.10% 22.20%
12.50%
14.30%
5

13

9

27

14

18

14

14

Total (%)

Total (n)

11.60%
46.40%
33.90%
8.00%

13
52
38
9

114

114

Table 5.5 presents the perceived significance of 147 national linkages reported in the
study. 76.8% of linkages reported at national level are in the top two perceived significance quartiles. A particular highlight from the table is that 71.5% of input, 88.8% of
output and 85.3% of government agency linkages are in the high and medium significance bands. Additionally from a specialist service perspective, it is noteworthy that
84.5% of these linkages are reported in the top two perceived significance bands.
Table 5.5: Solent Maritime Cluster: Perceived Significance by Linkage Category: National Linkages
Category
Perceived Significance
High
Medium
Low
Tenuous
Total (n)

>30 to 40
>20 to 30
>10 to 20
>0 to 10

GA

IA

20.60% 17.60%
64.70% 41.20%
8.80% 29.40%
5.90% 11.80%
34

17

IP

IN

OU

RD

SS

TN

13.30% 28.60% 19.40% 11.10% 23.10% 22.20%
46.70% 42.90% 69.40% 66.70% 61.50% 33.30%
26.70% 21.40% 11.10% 11.10% 15.40% 22.20%
13.30% 7.10%
11.10%
22.20%
15

14

36

9

13

9

Total (%)

Total (n)

19.70%
57.10%
16.30%
6.80%

29
84
24
10

147

147

The perceived significance of 62 EU linkages is displayed in Table 5.6. Over half (54.8%)
of European linkages are in the medium to high perceived significance band. However,
as over half of the linkages are in the Research & Development category, this has some
effect on the overall findings. The majority of input and output linkages occur inside
the UK, only 15.8% of input and 11.8% of output linkages occur at an EU level (Table
5.2). However the importance of linkages in these categories are high, 88.9% of input
and 90.9% of output linkages are in the top two perceived significance bands. It is
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also of note that there only eight linkages in the categories of Government Agencies,
Industry Association and Industry Peers, at the European level and these are rated
medium to low perceived significance. At the same, as mentioned previously, over half
of the European linkages are in the Research & Development category, although almost
two thirds of these are rated low to tenuous. This has implications for the European
Union’s efforts to encourage cross-European research projects.
Table 5.6: Solent Maritime Cluster: Perceived Significance by Linkage Category: European Linkages
Category
Perceived Significance
High
Medium
Low
Tenuous
Total (n)

>30 to 40
>20 to 30
>10 to 20
>0 to 10

GA

IA

50.00%
50.00%
-

-

2

0

IP

IN

OU

RD

SS

55.60% 36.40%
33.30% 33.30% 54.50% 34.40% 100.00%
66.70% 11.10% 9.10% 56.30%
9.40%
6

9

11

32

2

TN Total (%)

Total (n)

-

14.50%
40.30%
40.30%
4.80%

9
25
25
3

0

62

62

Table 5.7 focuses on the perceived significance of 51 international linkages reported
in the study. 75.5% of linkages reported at international level are of high or medium
perceived significance. Focusing for a moment on output and input linkages of which
34.4% and 12.3% respectively have international scope (Table 5.2), 71.4% of output
and 78.1% of input linkages are in the top two perceived significance bands. Input
and output are the two most frequent linkages for the respondent companies. It is
interesting to note that 72% of all inputs are local or national, while 38.1% are European
or international. On the other hand, for output linkages, 53.8% of linkages are local
or national, whilst 46.2% are European or international. This would seem to suggest
a certain level of internal trading within the UK and local to the Solent area more
specifically. It is of further interest that while there is a reasonably even split between
input linkages at European and international levels, at 15.8% and 12.3% respectively,
when it comes to output linkages the international linkages at 34.4% are roughly three
times the amount of linkages within Europe at 11.8% (Table 5.2). Furthermore there are
no linkages whatsoever reported in the categories of Industry Association and Industry
Peers.
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Table 5.7: Solent Maritime Cluster: Perceived Significance by Linkage Category: International Linkages
Category
Perceived Significance
High
Medium
Low
Tenuous

>30 to 40
>20 to 30
>10 to 20
>0 to 10

Total (n)

GA

IA

IP

100.00%
-

-

-

1

0

0

IN

OU

RD

SS

TN

Total (%)

Total (n)

33.30%
41.20%
25.50%
-

17
21
13
0

51

51

57.10% 25.00%
50.00% 66.70%
14.30% 53.10%
33.30% 33.30%
28.60% 21.90% 100.00% 16.70%
7

32

2

6

3

Table 5.8: Solent Maritime Cluster: Perceived Significance by Geographic Scope
Geographic Scope
Perceived Significance

Local

High
Medium
Low
Tenuous

11.40%
47.40%
33.30%
7.90%

19.70%
57.10%
16.30%
6.80%

14.50%
40.30%
40.30%
4.80%

33.30%
41.20%
25.50%
-

68
184
100
22

30.50%
114

39.30%
147

16.60%
62

13.60%
51

100%
374

>30 to 40
>20 to 30
>10 to 20
>0 to 10

Total (%)
Total (n)

National European

International Total (n)

Table 5.9: Solent Maritime Cluster: Linkage Summary: Category, Scope and Perceived
Significance
Category

Distribution
Predominant Geographic Scope Median Perceived Significance
Number % of Total
Scope
%
Result
Rank

Government Agencies
Industry Association
Industry Peers
Input
Output
Research & Development
Specialist Service
Training

42
30
30
57
93
61
35
26

Total (n)

374

11.20%
8.00%
8.00%
15.20%
24.90%
16.30%
9.40%
7.00%

National
National
National
Local
National
European
Local
Local
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81.00%
56.70%
50.00%
47.40%
38.70%
52.50%
40.00%
53.80%

24.5
19.8
20.8
24.8
25.5
19.5
27
23.5

4th
7th
6th
3rd
2nd
8th
1st
5th

Results by Linkage Category
Government Agencies: Government agency linkages are perceived by respondents
as being important, 83.3% of linkages occur in the High and Medium bands (Table 5.3).
The vast majority occur within the country, 11.9% locally and 81% nationally (Table
5.2). Linkages at a local level whilst lower in number are regarded as more important,
60% are reported in the High perceived significance band (Table 5.5) and 100% in
the top two bands, whereas for national linkages 21.2% are in the High perceived
significance band (Table 5.4).
Industry Association: All industry association linkages occur within the country,
local 43.3% and national 56.7% (Table 5.2). Industry association linkages are not
perceived as being of high importance, 46.6% of linkages were reported in the top two
perceived significance bands, the second-lowest of all categories, although 13.3% of
total linkages are in the High perceived significance band (Table 5.3). The category
has the highest level of linkages rated tenuous, at 16.7%.
Industry Peers: 30% of respondent’s linkages with their industry peers are local to
the Solent area, and overall 80% are located within the UK (Table 5.2). A narrow
majority at 53.3% of these linkages are rated as important in the top two band of
perceived significance, with the remainder rated as low or tenuous.
Input: The majority of input linkages are found locally 47.4% and nationally 24.6%
(Table 5.2). They are found to be important locally and in the EU with 59.3% (Table 5.4) and 88.9% (Table 5.6) of linkages scoring in the top two bands respectively.
However, whilst the number EU inputs were lower (9 linkages), 55.6% are in the High
band (Table 5.6) and only 7.4% (Table 5.4) of local inputs are reported in the High
perceived significance band.
Output: The majority of the Solent maritime sector’s outputs are within the UK,
15.1% are local and 38.7% are national (Table 5.2). Respondent firms rated outputs as
the second-most important of all categories, 86.5% (Table 5.3) are reported in the top
two perceived significance bands. Most output linkages are national (36) with 88.8%
reported in the top two perceived significance bands, and international (32) where
78.1% were reported in the top two perceived significance bands.
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Research and Development: These linkages almost entirely occur at a local (29.5%)
and European (52.5%) level (Table 5.2). Research and development linkages are seen
as important at local and national level, with 51% and 77.8% of linkages respectively
reported in the top two perceived significance bands (Table 5.4, Table 5.5). Research
and Development linkages are deemed by respondents to be less important internationally and at a European level as 65.7% and 100% respectively of the linkages reported at
these geographic levels are in the low and tenuous perceived significance band (Tables
5.6 and 5.7).
Specialist Services: Specialist Service linkages were reported most frequently at
a local and national level with 40% and 37.1% linkages respectively (Table 5.2). The
majority of specialist service linkages are perceived to be of Medium significance; 51.4%
in total (Table 5.3). However whilst 64.3% of these linkages where reported in the top
two perceived significance bands at a local level (Table 5.4), at national, European and
international level they are regarded as important, with 84.6%, 100%, and 83.3% in
the top two perceived significance bands at these levels.
Training: Training linkages, like industry association, occur most frequently within
the country, 53.8% locally and 34.6% nationally (Table 5.2). Indeed there are no linkages at European level in this category, although there are 3 linkages at International
level, perceived as important with 100% of these linkages in the two highest categories.
This category has the lowest number of linkages overall, and also the second-highest
number of linkages in the tenuous perceived significance band at 15.4% (Table 5.3).
Data relating to the percentage of local, national, EU and international linkages in
each of the perceived significance bands in tables 5.4 to 5.7 are brought together in
table 5.8 for comparison purposes. (Porter, 2000, p. 86) believes that “once a cluster
forms, the whole group of industries becomes mutually supporting. Benefits flow forward, backward, and horizontally.” If this is the case, it is important to look closely at
the perceived significance of local linkages within the potential cluster. Local linkages
account for 114 of the 374 linkages in the study. The 11.4% of local linkages which
are perceived as having high significance is lower than that for national, EU and international linkages. This suggests that local linkages have less business significance to
respondent firms than those linkages developed outside the Solent area; perhaps this
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is due to the limited autonomy of firms within the respondent group and their strong
ownership and trading connections internationally.

Perceived Significance (Distribution, Maximum, Minimum, Range & Median) by Category
Tables 5.10 to 5.13 relate to the distribution, maximum, minimum, range and median
values of the data collected for each linkage category by geographic scope: table 5.10
(Government Agencies & Industry Association); table 5.11 (Industry Peers & Inputs);
table 5.12 (Outputs & Research and Development); table 5.13 (Specialist Services &
Training) and 5.14 (Respondent Firm Group – All Linkages). Table 5.14 includes an
overview of the 374 linkages assessed by the eleven firms which make up the Respondent
Firm Group (RFG).
The highest and lowest perceived significance value reported within a linkage category,
indicates how relatively significant the linkages are. Numbers that are close to a maximum perceived significance value of 40 indicate that the linkage category is perceived
as valuable. If the highest and lowest values are assessed, along with the range and the
median of the data, some messages can be gleaned. The range identifies how spread
out a set of numbers is.
Some highlights from tables 5.10 to 5.14 include:
• In one instance the input category at a European level recorded a maximum
achievable score of 40. The only other category which came close was a specialist
service linkage at the local level.
• Only in the Input (European and International), Government Agencies (Local),
and Training (International) categories were median scores reported in the ‘High’
perceived significance band (¿30 to 40).
• Five linkage categories reported median values within the ‘Low’ (¿10 to 20) perceived significance band. Government Agencies had median scores at European
and international scopes reporting ‘Low’ perceived significance, as did the Research & Development categories. The Industry Association and Training category had a median value in the ‘low’ range at a local level, and Training had no
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linkages whatsoever in the European scope. Finally, Industry Peers had a median
score in the ‘low’ range at a European scope.
Table 5.10: Solent Maritime Cluster: Government Agencies & Industry Association
Category:
Scope
Number
Maximum
Minimum
Range
Median

Government Agencies
L
N EU INT
5.0 34.0 2.0
1.0
35.5 36.0 24.0 14.5
24.5 8.0 15.5 14.5
11.0 28.0 8.5
31.8 24.5 19.8 14.5

Industry Association
L
N EU INT
13.0 17.0
33.5 35.5
4.0 7.5
29.5 28.0
15.0 23.5
-

Table 5.11: Solent Maritime Cluster: Industry Peers & Inputs
Category:
Scope
Number
Maximum
Minimum
Range
Median

Industry Peers
L
N EU INT
9.0 15.0 6.0
35.5 34.0 20.8
6.5 6.5 15.0
28.5 27.5 5.8
21.5 20.8 19.5
-

L
27.0
36.0
12.0
24.0
21.0

Inputs
N EU INT
14.0 9.0
7.0
36.0 40.0 36.0
9.50 17.0 16.5
26.5 23.0 19.5
26.4 31.0 31.5

Table 5.12: Solent Maritime Cluster: Outputs & Research and Development
Category:
Scope
Number
Maximum
Minimum
Range
Median

L
14.0
37.0
16.0
21.0
23.5

Outputs
N
EU INT
36.0 11.0 32.0
35.5 34.0 36.5
11.5 17.5 13.0
24.0 16.5 23.5
25.5 27.0 25.0

Research and Development
L
N EU
INT
18.0 9.0 32.0
2.0
32.5 33.5 27.0
20.0
7.0 9.8 4.0
19.0
25.5 23.8 23.0
1.0
20.8 23.0 17.5
19.5

Table 5.13: Solent Maritime Cluster: Specialist Services & Training
Category:
Scope
Number
Maximum
Minimum
Range
Median

Specialist Services
L
N EU INT
14.0 13.0 2.0
6.0
39.0 31.8 28.0 35.0
10.5 15.5 23.0 19.0
28.5 16.3 5.0 16.0
26.0 25.5 25.5 29.8
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Training
L
N EU INT
14.0 9.0
3.0
29.3 33.0
33.0
9.0 9.5
28.0
20.3 23.5
5.0
20.0 24.5
33.0

Table 5.14: Solent Maritime Cluster: Respondent Firm Group (All Linkage Categories)
Category
Scope
Number
Maximum
Minimum
Range
Median

All Linkages
L
N EU INT
114 147
62
51
39.0 36.0 40.0 36.5
4.0 6.5 4.0 13.0
35.0 29.5 36.0 23.5
22.0 24.5 21.1 27.0

Total
374
40.0
4.0
36.0
23.5

Solent Maritime Key Connectors

Figure 5.2: Solent Maritime Cluster Key Connectors - Local
Figure 5.2 illustrates the local key connectors in the Solent maritime cluster for the
RFG. These were identified using the V-LINC software. These key connectors are
organisations who are recorded as having a high proportion of inter-linkages and are
of importance to the firms in the RFG. The Marine South East cluster organisation
is recorded as having a high number of linkages to firms within the cluster under the
industry association category or research linkages where Marine South East coordinates
participation in national and European research projects such as REMCAP (2013).
The University of Southampton and Portsmouth University are also both listed as local
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Figure 5.3: Solent Maritime Cluster Key Connectors - National
key connectors with strong research linkages between these actors and firms within the
RFG.
Figure 5.3 shows the key connector which the RFG had at the national geographic
level, i.e. actors which showed a high number of linkages to the respondent firms.
All three key connectors are government agencies which have an important regulatory
or research coordination role in the maritime industry. These were the Marine Management Organisation, CEFAS (Centre for Environment, Fisheries and Aquaculture
Science), and the Environment Agency.
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Solent Maritime Results Summary
A concentration of maritime industry has long been recognised in the Solent region.
The V-LINC study conducted as part of this research can now help assess the extent
of linkages within the cluster. There is a high proportion of input linkages found
locally (47.4%) and these are regarded as important by the RFG. Conversely, there
is a relatively low proportion of output linkages locally (15.1%). There is a large
proportion of specialist service linkages at the local (40%) and national level (37.1%).
It is of note however that the specialist linkages at the national, European and international geographic scope have a much high perceived significance than local specialist
services linkages. The firms within the Solent RFG are export focused and this is
clearly shown from the low proportion of local output linkages (15.1%). Almost a third
(30%) of industry peer linkages were local, and almost all (80%) within the UK. Only
a slim majority of these linkages were rated of medium to high importance however.
All industry association linkages occurred within the UK, with a relatively even split
between local (43.3%) and national (56.7%). These were not regarded as important
by the RFG however. Government agencies linkages were perceived as important in
keeping with the regulated nature of the maritime sector. Though a minority were at
the local geographic scope, the local linkages were regarded as much more important on
average than those at the national level. Regarding local linkages, in three categories
the largest proportion of linkages are local: Inputs (47.4%), Specialist Services (40%),
and Training (53.8%).
This would seem to suggest a strong local ecosystem of suppliers and providers of related
services, as well as training providers, at the local and national level. The fact that
inputs and specialist services were two of the categories with the largest proportion of
linkages suggests a functioning supply-chain in the region, together with a pool of skilled
labour and smaller firms sustained by customers for their highly specialised services.
Theses factors suggest the presence of competition and collaboration consistent to
Porter’s (1998b) cluster theories.
It is apparent that the maritime firms in the Solent do have a reliance on the Solent area
for input factors such as materials, technology, or capital (see Table 5.2). However, it is
clear from the V-LINC data that this is weighted towards the national and international
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market rather than the local market. This could be explained by the end product in
some cases being highly specialised and hence more applicable to larger markets.
The data suggests the presence of a maritime industry cluster in the Solent area that
accords with the Porter model. The evidence points in the direction of a local Maritime
cluster given the large numbers of local linkages reported in the categories: inputs,
research & development, training and specialist services. In these four categories there
are more local than national linkages, albeit not by large margins in some cases.
From the review of the original context and the results of the V-LINC study, a number
of policy recommendations can be made which are actionable at a national level. These
will be discussed in the Conclusion Chapter.

5.2

IMERC – Irish Maritime & Energy Resource
Cluster

The Cork region has a long maritime tradition. It possesses natural advantages such
as Cork harbour, one of the largest natural harbours in the world. With Cork city,
Ireland second largest city located within the cluster it has access to infrastructure and
a large potential workforce. Many of the former pillars of the maritime industry in
the Cork region such as shipbuilding and heavy industries have all but disappeared.
In more recent times the emphasis has been on fostering new industries such as blue
biotechnology and marine ICT. The sector in the region has been at the forefront of a
revived interest in the sector at national government level.

5.2.1

Regional, Maritime and Economic Data

The Cork region comprises Cork city and county, Ireland’s second city and largest
county respectively with an area of approximately 7,500km2 . Cork city and county
had a population of 542,196 in the most recent 2016 census (CSO, 2016). Cork forms
part of the Ireland South West NUTS level 3 region (together with County Kerry).
In 2013 the regional total GVA was was e28bn, contributing 16.4% of Ireland’s total
(Eurostat, 2016). The marine and maritime sector has a 1.3% of total employment
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in County Cork (Morrissey et al., 2012) or roughly 3,600 employed in the sector1 .
Although IMERC as a cluster organisation has national ambitions for the cluster, for
the purposes of this study the geographical boundaries of the cluster are taken to be
the area within the city and county of Cork.
The Irish government’s integrated marine plan, Harnessing Our Ocean Wealth (Department of Agriculture, Food and the Marine, 2012) recognises the importance of the
maritime sector to Ireland’s economy. The sector’s GVA in 2012 was e1.3bn and an
estimated e1.4bn in 2014. This comprises between 0.7 and 0.8% of Ireland’s GDP. The
sector also employees approximately 18,000 full time equivalents (FTEs). Shipping and
Maritime Tranport contribute the largest share with a GVA of e437 million, followed
by Marine Tourism and Leisure (GVA e258 million) and Sea-Fisheries (GVA e178
million) (Vega et al., 2015).
The maritime sector in the Cork region is primarily composed of SME’s. Some important larger operators in the region are the Port of Cork, Phillips 66 the operators
of a refinery in Cork harbour which is one of the largest charterers of vessels in the
country, and the Irish Naval Service which has its headquarters in Cork harbour. In the
developing sub-sector of Marine ICT, there have been collaborations with MNCs such
as Tyco and EMC, such as in the development of the MaREI centre on the IMERC
campus (REMCAP, 2013).
In the middle of the nineteenth century there were three shipyards in Cork (Sweeney,
2010).
In the wider cluster ecosystem, the two higher education institutes, University College Cork (UCC) and Cork Institute of Technology (CIT) are both heavily involved
in the marine and maritime sector. Several UCC maritime related research centres
were amalgamated into the MaREI (Marine and Renewable Energy Ireland) Centre.
The National Maritime College of Ireland (NMCI), a constituent college of CIT is a
joint venture between the CIT and the Irish Naval Service, and is heavily involved
in skills development and training, as well as research in marine mechatronics, ICT
and maritime safety and security. IMERC was established by UCC, CIT and the Irish
Naval Service. Cork County and City Councils, the local authorities have responsibility
1

1.3% of 278,000 people at work in 2014 (CSO, 2016)
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for planning, economic development and local governance. The cluster enjoys strong
support from state agencies such as the IDA and Enterprise Ireland. The IDA is in
the process of assuming responsibility for attracting foreign direct investment to the
IMERC campus and Enterprise Ireland works closely with companies involved with
IMERC to develop their products aimed at the export market. The region also boasts
a number of incubators such as the Entrepreneur Ship - the incubator within IMERC
for maritime related start-ups and soft-landings for MNCs.
As discussed previously in Section 3.4, Ireland has not traditionally extracted maximum
value from its maritime resources, namely 900,000km2 of seabed (Shields et al., 2005;
Heffernan, 2007) (ten times the land area) and 3,171km of coastline (Lynch, 2016). In
economic terms, as of 2005, 95% of the value and 99% of trade relied on maritime transport (Shields et al., 2005; Morrissey et al., 2011). The integration of cluster theories
into Ireland’s industrial development policies has occupied “only a very marginal place
in the overall thrust of Irish industrial development policy” (Hobbs, 2010, p. 110), despite being recommended by the Culliton report (Culliton, 1992) which recommended
they could be useful, they have entered into public policy in recent years (Bailey and
Lenihan, 2015).
At a regional level, in terms of cluster policy, in the ‘Action Plan for Jobs: South-West
Region’ document (Department of Jobs, Enterprise and Innovation, 2015a) there are
a number of references to clusters and ecosystems, and IMERC is specifically mentioned as a developing maritime cluster. IMERC is also specifically referred to as a
cluster enabler in the maritime sector in the Cork County Council Local Economic
and Community Plan (Cork County Council, 2016) and the Cork City Local Economic
and Community Plan (Cork CIty Council, 2016). However, while these plans acknowledge the existence and importance of clusters in the region, they do not make concrete
proposal around how they can be developed strategically.

5.2.2

IMERC

In the Irish maritime sector, IMERC (Irish Maritime Energy & Resource Cluster) was
established in 2010, by a tripartite agreement between Cork Institute of Technology,
University College Cork and the Irish Naval Service. It was established with the aim
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of greater exploiting the opportunities for the maritime sector in Ireland in four pillar
areas: marine energy; shipping, logistics and transport; maritime safety and security;
and yachting goods and services (Irish Maritime & Energy Resource Cluster, 2011;
REMCAP, 2013; Morrissey and O’Donoghue, 2013; Morrissey and Cummins, 2016).
Somewhat unusually, in comparison to other maritime clusters, IMERC represents a
bottom-up, research and education led cluster initiative (in cooperation with the Irish
Naval Service). It is funded by the partner organisations, and is governed by a Governing Authority consisting of a board and a Director. It currently employs 2 staff members
with an additional staff member seconded from the Irish Naval Service. Membership of
the cluster is not yet formalised, however the cluster hosts approximately 10 companies
in its incubator hub, the ‘Entrepreneur Ship’. IMERC has previously been awarded
the Bronze label for cluster management excellence. It hosts networking events and
disseminates information to member companies and stakeholders.
In the absence of a national cluster policy, IMERC has emerged from a university and
naval service led initiative to take advantage of new maritime sectors such as marine
ICT and marine renewable energy. Regional public funding is increasingly supporting
other new clusters in the region such as Energy Cork and IT@Cork. The key challenge
for IMERC will be to develop from a successful advocate for development on the
IMERC campus and a successful incubation hub to adopting more of the key activities
of a full cluster organisation such as business development, internationalisation for
SMEs and maintaining a formal membership structure.

5.2.3

Cork Maritime Cluster Results

This section will review the results of the linkage study in the IMERC Cluster. Over
the course of 13 face-to-face interviews, 183 linkages of 11 respondent firms in the
respondent firm group (RFG) were reported and assessed using the V-LINC methodology.
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Linkage categories by geographic Scope
Table 5.15 reports that the most frequent linkages are outputs which account for approximately 22% of linkages reported. Sixty-five percent of linkages are contained
within 4 categories: inputs, outputs, research & development and linkages to government agencies: in the case of Government Agencies, Inputs and Outputs, each of these
categories contains approximately 15% or more of the 183 linkages reported. The category with the lowest frequency of linkages is training (4), which accounts for only
2.2% of linkages reported. This is in contrast to the already low 7% reported under the
training category for the Solent Maritime Cluster respondent group. IMERC’s linkage
categories by geographic scope are visualised in Figure 5.4.
Specialist service links include a variety of service types, accountancy, analytical services, automation, engineering, information technology, legal services, out-sourcing,
validation etc. Arguably specialist service linkages could be viewed as a subset of the
input linkages category. This was seen to be especially true for companies involved in
the ‘Blue Tech’ sector with very little physical products being produced.
Table 5.15: IMERC Cluster: Distribution of Linkages per Category
Company

GA

IA

IP

IN

OU

RD
16.70%
11.10%
22.20%
3.10%
11.50%
20.00%
16.70%
23.10%

Dare Technology
Exceedence Finance
G Energy
Murray & Associates
Phillips 66
Port of Cork
ProMara
SeaTECH
SEFtec NMCI Offshore
SkyTec Ireland
Sound & Sea Technology Europe

33.30%
14.80%
23.10%
11.10%
15.60%
11.50%
17.60%
16.70%
16.70%
19.20%

50.00%
11.10% 7.40% 11.10%
7.70%
7.70% 30.80%
11.10%
9.40%
6.30% 21.90%
19.20% 7.70% 15.40%
11.80%
11.80%
6.70% 26.70% 20.00%
33.30%
33.30%
16.70% 16.70% 16.70%
7.70% 30.80%
-

25.90%
15.40%
33.30%
31.30%
15.40%
47.10%
20.00%
16.70%
16.70%
7.70%

Average
Total (n)
Rank 1-8

15.30%
28
3rd

10.90%
20
4th

22.40% 10.90%
41
20
1st
4th

10.90%
20
4th

16.40%
30
2nd

SS

TN

Total (n)

18.50%
7.70% 7.70%
11.10% 11.10%
12.50%
11.50% 7.70%
11.80%
6.70%
11.50%
-

6
27
13
32
32
26
17
15
6
6
26

10.90%
20
4th

17
183

2.20%
4
8th

Porter’s cluster concept places strong emphasis on the importance of local inputs and
services. “Factor input conditions” form one facet of his diamond of local industrial
clustering (Porter, 1998e). However, (Markusen, 1996, p. 8) contends that “the study
of industrial districts and networks within them, has generally been confined to smaller
firms in particular industries; their link to larger firms and institutions outside the region have been ignored.” She believes that as a result, “conclusions have been drawn
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Figure 5.4: Cork Maritime Linkages by Geographic Scope

about the endogeneity of growth in such districts that, when viewed on a larger, more
comprehensive canvas, are not warranted.” Therefore it is important to look at the geographic spread within linkage categories, and also the perceived significance of linkages
which occur over different distances.
The geographic scope of linkages (for each linkage category) is provided in table 5.16. In
four categories the largest proportion of linkages are local: Inputs (46.7%) Specialist
Services (60%), Research & Development (60%) and Training (75%). Government
agencies (71.4%), industry association (40%), industry peers (50%),outputs (38.7%)
record the greatest share at national level. Only the Industry Peers category shows the
highest proportion of linkages at a European level.
Porter (1998e) places great emphasis on linkages to and support from organisations and
businesses, within the locality. The word local or locally appears in each element of his
diamond of local industrial clustering. If local linkages are critical to the functioning
of a cluster, table 5.16 shows that local linkages make up only 39.3% of all linkages
reported in the study, the remaining 60.7% of linkages being divided between national,
European and international linkages. The traditional imbalance in Ireland between
Dublin and the rest of the country may factor in this, given that 77% of all linkages
are within Ireland. Indeed it could be argued that Ireland is too small a country to
attempt to promote sectors on a regional basis.
Table 5.16: IMERC Cluster: Linkages per Category by Geographic Level
Category
Geographic Scope
Local
National
European
International
Total (n)

GA

IA

IP

IN

OU

RD

25.00% 20.00% 25.00% 46.70% 36.60% 60.00%
71.40% 40.00% 35.00% 10.00% 43.90% 40.00%
3.60% 30.00% 40.00% 23.30% 14.60%
10.00%
20.00% 4.90%
28

20

20

30

41

20

SS

TN

60.00% 75.00%
25.00%
15.00%
25.00%
20

4

Total (%)

Total (n)

39.30%
37.70%
16.90%
6.00%

72
69
31
11

100.00%

183

The next section presents the perceived significance values attributed to each individual
category. An analysis of perceived significance data allows messages to be gleaned from
respondents’ assessments of linkages.
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Perceived Significance Findings
Tables 5.17 to 5.21 show the percentage of linkages (by category) that fall into the
perceived significance bands: High, Medium, Low and Tenuous (For an explanation
of perceived significance bands, refer to the description in Section 4.5.1 on page 117).
The perceived significance of each linkage category summarises the relative importance
of individual linkages in the judgement of respondents involved with these linkages on
a daily basis. Linkages with the highest perceived significance scores are those which
on average have the greatest intensity, importance, involvement and investment. Table
5.17 shows the results for all linkages, whilst tables 5.18 to 5.21, break the data into
local, national, European and International linkages, to assess the perceived significance
of linkage categories at these different geographic scopes.
Table 5.17: IMERC Cluster: Perceived Significance by Linkage Category
Category
Perceived Significance
High
Medium
Low
Tenuous
Total (n)

>30 to 40
>20 to 30
>10 to 20
>0 to 10

GA

IA

IP

IN

OU

RD

SS

TN

32.10% 30.00% 15.00% 16.70% 24.40% 15.00% 25.00%
64.30% 30.00% 60.00% 63.30% 46.30% 70.00% 60.00% 75.00%
3.60% 40.00% 25.00% 20.00% 29.30% 10.00% 15.00% 25.00%
5.00%
28

20

20

30

41

20

20

4

Total (%)

Total (n)

22.40%
56.30%
20.80%
0.50%

41
103
38
1

183

183

Focusing on table 5.17, it is clear to see that Government Agencies linkages, followed
by Industry Association and Specialist Services are rated of highest significance by
respondent companies, having the highest proportion of linkages in the ‘High’ perceived
significance band. It is noteworthy that in all of the eight linkage categories, the
majority of linkages are in the top two perceived significance quartiles (e.g. high and
medium bands). This is in contrast to the Solent Maritime Cluster, where only four of
the eight categories had a similarly high perceived significance. One explanation can
be deduced from the much lower number of linkages gathered. It is to be expected that
from a lower number of linkages reported from a respondent group containing a much
higher proportion of start-up companies, each of the linkages would have a far greater
importance to small companies.
Overall 78.7% of all linkages reported were in the top two perceived significance quartiles. Given the many roles that government agencies play in the maritime sector:
safety standards, licensing, planning and trade promotion; the high significance of gov169

ernment agency linkages is easy to understand. As there has also been a high level of
interaction from national government and its respective agencies in the development of
a maritime cluster in the region, this is reflected in the perceived significance reported
by the companies. As several of the respondent companies operate in specialised areas
or the maritime sector, the high perceived significance of specialist services and input
linkages is not surprising.
Table 5.18: IMERC Cluster: Perceived Significance by Linkage Category: Local Linkages
Category
Perceived Significance
High
Medium
Low
Tenuous

>30 to 40
>20 to 30
>10 to 20
>0 to 10

Total (n)

GA

IA

IP

IN

OU

RD

SS

TN

14.30% 25.00%
7.10% 33.30% 16.70% 33.30%
85.70% 25.00% 80.00% 71.40% 40.00% 75.00% 50.00% 66.70%
50.00% 20.00% 21.40% 26.70% 8.30% 16.70% 33.30%
7

4

5

14

15

12

12

3

Total (%)

Total (n)

19.40%
61.10%
19.40%
-

14
44
14
0

72

72

It is also interesting to assess the significance accorded to linkages at each geographical
scope. Table 5.18 focuses on the perceived significance of 72 local linkages reported
in the study. Eighty percent of linkages reported at local level are in the top two
perceived significance quartiles. Some noteworthy points from table 5.18 include 100%
of government agencies, 78.5% of inputs, 80% of industry peers, 86.7% of research &
development linkages and 73.3% of output linkages reported locally are in the high and
medium significance bands. A key driver of clusters according to Porter (1998e) is the
strong competition and co-operation between competitors locally. The high perceived
significance of local input and output linkages shows a developed local supply chain.
Together with the relatively high perceived significance attached to industry peers
and research & development linkages, it may suggest the presence of competition and
collaboration consistent to Porter’s cluster theory.
Table 5.19: IMERC Cluster: Perceived Significance by Linkage Category: National
Linkages
Category
Perceived Significance
High
Medium
Low
Tenuous
Total (n)

>30 to 40
>20 to 30
>10 to 20
>0 to 10

GA

IA

IP

40.00% 37.50% 14.30%
55.00% 25.00% 57.10%
5.00% 37.50% 28.60%
20

8

7

IN

33.30%
66.70%
3

OU

RD

SS

16.70% 12.50% 20.00%
50.00% 62.50% 80.00%
33.30% 12.50%
12.50%
18

8

5

TN

Total (%)

Total (n)

-

26.10%
53.60%
18.80%
1.40%

18
37
13
1

0

69

69

Table 5.19 presents the perceived significance of 69 national linkages reported in the
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study. 79.7% of linkages reported at national level are in the top two perceived significance quartiles. A particular highlight from the table is that 100% of input, 66.7% of
output and 95% of government agency linkages are in the high and medium significance
bands. Additionally from a specialist service perspective, it is noteworthy that 100%
of these linkages are reported in the top two perceived significance bands.
The perceived significance of 31 EU linkages is displayed in Table 5.20. Almost three
quarters (74.2%) of European linkages are in the medium to high perceived significance
band. There are none in the Research & Development category, perhaps because the
firms access European research projects through their research linkages locally and
nationally, within Ireland. The majority of input and output linkages occur inside
Ireland, only 23.3% of input and 14.6% of output linkages occur at an EU level (Table
5.16). However the importance of linkages in these categories are high, 66.7% of input
and 83.3% of output linkages are in the top two perceived significance bands. It is also
of note that is only a single linkage in the categories of Government Agencies, while
there are six and eight Industry Association and Industry Peers linkages respectively,
at the European level.
Table 5.20: IMERC Cluster: Perceived Significance by Linkage Category: European
Linkages
Category
Perceived Significance
High
Medium
Low
Tenuous
Total (n)

>30 to 40
>20 to 30
>10 to 20
>0 to 10

GA

100.00%
1

IA

IP

IN

OU

RD

SS

TN

Total (%)

Total (n)

-

66.70%
33.30%
-

-

19.40%
54.80%
25.80%
-

6
17
8
0

0

3

0

31

31

16.70% 25.00% 14.30% 33.30%
50.00% 50.00% 57.10% 50.00%
33.30% 25.00% 28.60% 16.70%
6

8

7

6

Table 5.21 focuses on the perceived significance of 11 international linkages reported
in the study. 72.8% of linkages reported at international level are of high or medium
perceived significance. Focusing for a moment on output and input linkages of which
4.9% and 20% respectively have international scope (Table 5.16), 50% of output and
83.3% of input linkages are in the top two perceived significance bands. Input is the
most frequent linkages for the respondent companies.
It is interesting to note that the respondent group of firms in the Cork region exhibit a
relatively even split in the Input category at the medium and high perceived significance
level between linkages at the local and national geographic scope (56.7%), and at
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Table 5.21: IMERC Cluster: Perceived Significance by Linkage Category: International
Linkages
Category GA
Perceived Significance
High
Medium
Low
Tenuous

>30 to 40
>20 to 30
>10 to 20
>0 to 10

Total (n)

IA

IP

-

50.00%
50.00%
-

-

0

2

0

IN

OU

33.30%
50.00% 50.00%
16.70% 50.00%
6

2

RD

SS

TN

Total (%)

Total (n)

-

-

100.00%
-

27.30%
45.50%
27.30%
-

3
5
3
0

0

0

1

11

11

the European and International level (43.3%). Whilst outputs on the other hand are
heavily skewed towards the national and local market (80.5%) as opposed to 19.50%
to European and International markets.
Table 5.22: IMERC Cluster: Perceived Significance by Geographic Scope
Geographic Scope
Perceived Significance

Local

High
Medium
Low
Tenuous

19.40%
61.10%
19.40%
-

26.10%
53.60%
18.80%
1.40%

19.40%
54.80%
25.80%
-

27.30%
45.50%
27.30%
-

41
103
38
1

39.30%
72

37.70%
69

16.90%
31

6.00%
11

100%
183

>30 to 40
>20 to 30
>10 to 20
>0 to 10

Total (%)
Total (n)

National European

International Total (n)

Table 5.23: IMERC Cluster: Linkage Summary: Category, Scope and Perceived Significance
Category

Distribution
Number % of Total

Government Agencies
Industry Association
Industry Peers
Input
Output
Research & Development
Specialist Service
Training

28
20
20
30
41
20
20
4

Total (n)

183

15.30%
10.90%
10.90%
16.40%
22.40%
10.90%
10.90%
2.20%

Predominant Geo. Scope
Median PS
Scope
%
Result Rank
National
National
European
Local
National
Local
Local
Local

71.40%
40.00%
40.00%
46.70%
43.90%
60.00%
60.00%
75.00%

29.3
22.3
23.5
22.8
26.5
25.8
25.5
27.5

1st
8th
6th
7th
3rd
4th
5th
2nd

Results by Linkage Category
Government Agencies: Government agency linkages are perceived by respondents as
being important, 96.4% of linkages occur in the High and Medium bands (Table 5.17).
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The vast majority occur within the country, 25% locally and 71.4% nationally (Table
5.16). Interestingly, linkages at the national level were regarded as more important
with 40% rated high and 95% in the top two bands (Table 5.19), whereas for national
linkages only 14.3% are in the High perceived significance band (Table 5.18).
Industry Association: Industry Association linkages are found at all geographic
scope levels, with a fairly even distribution between local (20%), national (40%) and
European (30%) (Table 5.16). Industry association linkages are perceived as being
of quite high importance, 60% of linkages were reported in the top two perceived
significance bands. However this is the lowest rated of all categories when the High
and Medium bands are combined, although it is the second-highest ranked when we
consider only those ranked in the High band, second only to Government Agencies
(Table 5.17).
Industry Peers: Almost 40% of respondent’s linkages with their industry peers are
local to the Cork region, and overall 77.7% are located within Ireland (Table 5.16).
A large majority (75%) of these linkages are rated as important in the top two band
of perceived significance, with the remainder rated as low (Table 5.17). This would
suggest a large amount of interaction between firms in the region and nationally.
Input: The majority of input linkages are found locally 46.7% and at the European
level 23.3% (Table 5.16). Interestingly, National Inputs rank last behind Local, European and International. Input linkages are found to be important locally and at the
International level with 88.5% (Table 5.18) and 88.3% (Table 5.21) of linkages scoring
in the top two bands respectively. Although only 10% of Input linkages were at the National level (Table 5.16), these were ranked highest in terms of perceived significance,
100% in the High and Medium perceived significance bands (Table 5.19).
Output: The majority of the respondent firms’ outputs are within Ireland, 36.6% are
local and 43.9% are national (Table 5.16). However, respondent firms rated outputs as
the second-lowest of all categories, 70.7% (Table 5.17) are reported in the top two perceived significance bands. Most output linkages are national (18) with 66.7% reported
in the top two perceived significance bands, and local (15) where 73.3% were reported
in the top two perceived significance bands.
Research and Development: These linkages occur entirely at a local (60%) and
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national (40%) level (Table 5.16). Research and development linkages are seen as
important at local and national level, with 91.7% and 75% of linkages respectively
reported in the top two perceived significance bands (Tables 5.18 & 5.19). It is noteworthy that no Research & Development linkages occur at European and International
geographic scopes (Tables 5.20 & 5.21). A possible reason is the strong linkages with
local educational institutes and research centres which may allow the respondent firms
to participate in European research projects through local partnerships. Another possible reason may be the high number of SMEs in the respondent firm group (RFG),
which may not have the resources available to establish research linkages at a level
beyond locally and nationally.
Specialist Services: Specialist Service linkages were reported most frequently at a
local and national level with 60% and 25% linkages respectively (Table 5.16). The
majority of specialist service linkages are perceived to be of Medium significance; 60%
in total (Table 5.17). Specialist Services linkages are regarded highly at local (83.3% in
the high and medium bands), national (100%) and European levels (66.7%) (Tables 5.18
to 5.20) However, there were no Specialist Services linkages reported at an international
geographic scope.
Training: Training linkages, like industry association, occur most frequently locally
with 75% of linkages (Table 5.16). 66.7% of these linkages have a medium perceived
significance, with none rated as having a high perceived significance. There are no
training linkages nationally outside of the Cork region or in Europe. There was one
linkage reported at an international level (Table 5.21). Overall, Training linkages accounted for the least amount of linkages reported in the study (Table 5.17).
Data relating to the percentage of local, national, EU and international linkages in
each of the perceived significance bands in tables 5.18 to 5.21 are brought together
in table 5.22 for comparison purposes. (Porter, 2000, p. 86) believes that “once a
cluster forms, the whole group of industries becomes mutually supporting. Benefits
flow forward, backward, and horizontally.” If this is the case, it is important to look
closely at the perceived significance of local linkages within the potential cluster. Local
linkages account for 72 of the 183 linkages in the study. The 19.4% of local linkages
which are perceived as having high significance is joint lowest with European linkages,
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with 26.1% of national linkages ranked as high, and interestingly international linkages
scored highest at 27.3% (though they have the least amount of linkages overall). When
combining the linkages rated as High and Medium however, local linkages are both
the most numerous and the highest ranked with 80.5% perceived as significant by
the respondent firms. Although this is only marginally higher than national linkages
(79.7%). When taken together, the data suggests that there is some amount of activity
in the sector locally and nationally. Given the small size of Ireland geographically, a
similar caveat to that made regarding the Solent Maritime Cluster in the UK should
be made here – that what is considered a national linkage in the Cork cluster context
would be considered local in terms of distance in a larger country such as the United
States.

Perceived Significance (Distribution, Maximum, Minimum, Range & Median) by Category
Tables 5.24 to 5.27 relate to the distribution, maximum, minimum, range and median
values of the data collected for each linkage category by geographic scope: table 5.24
(Government Agencies & Industry Association); table 5.25 (Industry Peers & Inputs);
table 5.26 (Outputs & Research and Development); table 5.27 (Specialist Services &
Training) and 5.28 (Respondent Firm Group – All Linkages). Table 5.28 includes an
overview of the 374 linkages assessed by the eleven firms which make up the Respondent
Firm Group (RFG).
The highest and lowest perceived significance value reported within a linkage category,
indicates how relatively significant the linkages are. Numbers that are close to a maximum perceived significance value of 40 indicate that the linkage category is perceived
as valuable. If the highest and lowest values are assessed, along with the range and the
median of the data, some messages can be gleaned. The range identifies how spread
out a set of numbers is.
Some highlights from tables 5.24 to 5.28 include:
• In one instance the input category at a European level recorded a maximum
achievable score of 40. The only other category which came close was a specialist
service linkage at the local level.
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• In no linkage category were median scores reported in the ‘High’ perceived significance band (>30 to 40). The closest linkage categories to achieving this were
Government Agencies at Local (Mdn=29.5) and National (Mdn=29.3) geographic
scopes.
• Conversely no linkage categories reported median values within the ‘Low’ (>10
to 20) perceived significance band. Overall all median values occurred in the
‘medium’ range (>20 to 30)
Table 5.24: IMERC Cluster: Government Agencies & Industry Association
Category:
Scope
Number
Maximum
Minimum
Range
Median

Government Agencies
L
N EU INT
7.0 20.0 1.0
31.0 39.5 29.0
23.0 15.5 29.0
8.0 24.0 0.0
29.5 29.3 29.0
-

Industry Association
L
N EU INT
4.0 8.0 6.0
2.0
34.0 36.5 30.5 33.5
17.5 15.0 14.0 19.0
16.5 21.5 16.5 14.5
22.0 20.8 24.3 26.3

Table 5.25: IMERC Cluster: Industry Peers & Inputs
Category:
Scope
Number
Maximum
Minimum
Range
Median

Industry Peers
L
N EU INT
5.0 7.0 8.0
30.0 33.5 35.0
17.3 13.0 15.5
12.8 20.5 19.5
24.0 22.5 26.0
-

Inputs
L
N EU INT
14.0 3.0 7.0
6.0
34.5 30.5 34.5 33.5
17.0 23.0 17.0 14.5
17.5 7.5 17.5 19.0
22.5 27.5 22.5 24.5

Table 5.26: IMERC Cluster: Outputs & Research and Development
Category:
Scope
Number
Maximum
Minimum
Range
Median

L
15.0
39.0
13.0
26.0
26.5

Outputs
N
EU INT
18.0 6.0
2.0
38.0 38.5 24.5
11.5 12.0 17.5
26.5 26.5 7.0
26.4 26.8 21.0
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Research and Development
L
N EU
INT
12.0 8.0
37.0 38.0
16.5 8.5
20.5 29.5
26.0 25.0
-

Table 5.27: IMERC Cluster: Specialist Services & Training
Category:
Scope
Number
Maximum
Minimum
Range
Median

Specialist Services
L
N EU INT
12.0 5.0 3.0
38.5 33.0 24.0
17.0 23.5 19.0
21.5 9.5 5.0
26.0 29.0 22.5
-

L
3.0
30.0
20.0
10.0
27.0

Training
N EU
-

INT
1.0
28.0
28.0
28.0

Table 5.28: IMERC Cluster: Respondent Firm Group (All Linkage Categories)
Category
Scope
Number
Maximum
Minimum
Range
Median

L
72.0
39.0
13.0
26.0
25.8

All Linkages
N EU INT
69.0 31.0 11.0
39.5 38.5 33.5
8.5 12.0 14.5
31.0 26.5 19.0
26.5 24.0 24.5

Total
183.0
39.5
8.5
31.0
26.0

Cork Maritime Key Connectors
Figure 5.5 illustrates the key connectors in the IMERC cluster for the RFG. These were
identified using the V-LINC software. These key connectors are organisations who are
recorded as having a high proportion of inter-linkages and are of importance to the
firms in the RFG. Two well-connected industry associations identified are the IMERC
cluster organisation and the Marine Renewables Industry Association (MRIA).
The Halpin Centre for Research & Innovation at NMCI, and the Irish Naval Service
are also both listed as local key connectors with strong research linkages between these
actors and firms within the RFG.

Cork Maritime Cluster Results Summary
For a relatively young, developing cluster; many of the essential ingredients are in place
in the IMERC cluster. There is a concentrated grouping of maritime firms located in
and around Cork Harbour, mostly made up of start-ups and SME’s. There are relatively few MNC’s although some ‘soft-landing’ offices have been established in the
incubation hub on the IMERC campus, these are still relatively small. The respondent
firm group (RFG) has a large proportion of local inputs and when national linkages are
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Figure 5.5: Cork Maritime Cluster Key Connectors
included, the vast majority of input linkages occur within Ireland (Table 5.16). These
local input linkages are perceived as important by the RFG. Specialist Service linkages
too have a large percentage (60%) of local linkages and similarly to Inputs, almost all
Specialist Service linkages are either local or national (85%), and these are perceived
as important. The maritime sector is an extremely broad sector encompassing many
sub-sectors. The RFG firms do not compete to any great extent. Nearly half of the
Industry Peer linkages were local and nearly three quarters local and national. These
were regarded as important. Research & Development was an area in which some of
the very strongest linkages were recorded. All R&D linkages recorded occurred either
locally (40 %) or nationally (60%), and the local linkages especially were perceived as
very important to the firms. Government Agencies were also regarded as extremely
important (96.4% in the High and Medium perceived significance bands) by the RFG.
The vast majority of these were recorded at the national level. The importance attached to the linkages with Government Agencies is perhaps not surprising given the
highly regulated nature of many maritime activities. In addition, some of the most
highly ranked linkages were with Government Agencies providing export development
assistance and funding. In four categories the largest proportion of linkages are local: Inputs (46.7%), Research & Development (60%), Specialist Services (60%) and
Training (75%).
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Comparison of Cork and Solent Results
In some regards, the results from the analyses of the Cork and Solent maritime clusters
were very similar. Government Agency linkages had a large proportion rated high
or medium perceived significance in both clusters (83.3% rated high or medium in
Solent and 96.4% in the IMERC cluster). This may reflect the important regulatory
role government agencies play in the maritime sector in general. The results in the
Industry Peer category were remarkably similar with 30% and 80% of linkages at local
and national levels respectively in the Solent cluster, while in the Cork cluster 40%
were local and 77.7% national. However, the IMERC Industry Peer linkages had a
higher perceived significance with 75% being scored medium or high, while in Solent
only 53.3% were rated of similar importance by the respondent firms.
Similarly, in the Inputs category the proportions of local and national linkages were
strikingly similar with 47.7.% local and 24.6% national in Solent, and 46.7% local and
23.3% at the European level in Cork. It is of interest that input linkages from Europe
are a larger percentage of reported linkages than those at the national level in the Cork
cluster.
An area where the two cluster differed sharply was in the Research category. In the
Solent cluster 29.5% of research linkages were local ,and only 51% of these were rated
as high or medium perceived significance. In the Cork cluster however, 60% of research linkages were local and 91.7% of these were rated as high or medium perceived
significance. At the European level however, there is a very different story. Strikingly,
whilst the Solent maritime cluster reported 52.5% of research linkages at the European geographic level, the Cork cluster lacked any research linkages at European or
international level.
This may suggest that the IMERC firms rely on the research institutes in the cluster as
a point of contact for European research projects. However, this would require further
investigation.
Interestingly for government agencies, unlike the Solent Maritime Cluster (where linkages at a local level whilst lower in number were regarded as more important), linkages
at the national level were regarded as more important with 40% rated high and 95%
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in the top two bands (Table 5.19), whereas for national linkages only 14.3% are in the
High perceived significance band (Table 5.18).
The results of the V-LINC analysis on the IMERC cluster will be used to inform the
outcomes of the subsequent Delphi evaluation of the cluster organisation. It will also
be used to provide some context and information to the expert panel members between
Delphi rounds. The next chapter will outline the development of the Delphi analysis
and report its results.

5.3

Summary of findings

This chapter described the results of the V-LINC analyses of linkages within the Solent
Maritime Cluster and IMERC. In the case of each cluster, the results from the analyses
on a total of 557 linkages collated from 33 face-to-face interviews, in 22 firms in south
west Ireland and the Solent regions of the UK were outlined.
In the case of the Solent Maritime Cluster, there is a long-recognised concentration of
maritime industry in the region. The V-LINC study showed that a high proportion of
Input, Specialist Services, and Training linkages were local, and regarded as important
by the RFG. Almost a third of Industry Peer linkages were local and almost all were
within the UK. The findings suggest a strong local ecosystem of suppliers and providers
of related services as well as training providers. Additionally, Inputs and Specialist
Services were two of the categories with the largest proportion of linkages, suggesting
a functioning supply-chain in the region with a pool of skilled labour and smaller
firms sustained by customers for their highly specialised services – factors pointing to
the presence of competition and collaboration consistent to Porter’s (1998b) cluster
theories.
IMERC is a relatively young, developing cluster. The V-LINC results showed a concentrated grouping maritime firms located in and around Cork Harbour, mostly comprised
of start-ups and SME’s. The analysis of linkages showed a large proportion of local
Input and Specialist Services linkages and the vast majority within Ireland. These
local linkages are perceived as important by the RFG. Research and Development was
an area in which some of the very strongest linkages were recorded – and these were re180

garded as very important to firms. In four categories the largest proportion of linkages
are local.
A comparison between the results for the two clusters showed similarities in many
areas – especially so in the perceived high importance of Government Agency linkages
to the firms, and the similar results in the Industry Peer and Inputs category. These
suggest the type of supplie ecosystem that would be expected in a functioning cluster.
There was a markedly higher perceived importance to research linkages in the Cork
cluster. Interestingly in the Government Agencies category, there was more importance
assigned to national linkages in the Cork cluster than in the Solent cluster, perhaps
reflecting the greater support from export and industrial development agencies in the
Irish context.
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Chapter 6
IMERC Delphi Results
The V-LINC analysis presented in the previous chapter served to evaluate and analyse
firm linkages within both the Solent Maritime and IMERC clusters. In Chapter 4 the
Delphi method was selected within the nested methodology as the best exploratory tool
to measure the impact of the cluster organisation on the linkages within the cluster.
The purpose of this chapter is to discuss the process of the Delphi study from the initial
construction of the survey tool through Rounds 1 and 2 and to present the results for
each round.
In Section 6.2 below, a concise theoretical rationale for each question is reviewed to
link back to the elements of a functioning cluster organisation discussed in Chapter 1.
The ‘gap’ model described in Section 2.3 states an effective cluster organisation should
bridge seven innovation gaps:
1. The research gap, limiting interaction between firms and research organisations.
2. The education gap, limiting interaction between firms and education organisations.
3. The capital gap, limiting interaction between firms and sources of financial capital.
4. The government gap, limiting interaction between firms and public bodies.
5. The firm-to-firm gap, limiting interaction between firms.
6. The cross-cluster gap, limiting connections between firms in one cluster and another.
7. The global market gap, limiting connections between cluster firms and global markets.
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The next section gives an overview of the process of creating the Delphi question
framework, the selection of the expert panel of respondents, and the procedure for
reaching consensus through two rounds of surveys.

6.1

Delphi Process

In this section, the justification for the underlying framework and subsequent construction the Delphi survey tool will be examined in depth beginning with problem
definition which the Delphi study is intended to address.

6.1.1

Problem Definition

The current research question is an assessment of the effectiveness of the IMERC cluster
organisation. Cluster organisations are a cluster policy tool which, when implemented
correctly, can help to build linkages and bridge innovation gaps within clusters (Ketels
et al., 2012). Ketels et al. allege interactions flow between the different agents within
a cluster - people move between actors, converse with others, disseminate information,
and tie the system together. This makes the cluster dynamic, knowledge is created,
spread and shared. Collaboration within the cluster ensures the most efficient use of
resources possible, and coordination aligns the interests and actions of different agents.
A V-LINC analysis has been performed on IMERC to record member firm linkages
to better understand the dynamics of value chains, customers, informal knowledge
spillovers, and economic policy & support. The analysis will provide a context in
which to interpret the overall results of the Delphi study. The results were also used
to support a ‘controlled feedback process’ to give respondents background information
about the underlying state of linkages within the cluster. The first step in the Delphi
study is constructing a suitable framework for the questions put to respondents.

Framework for Questions
The nature of the IMERC Delphi study is explorative, to better understand the effectiveness of a cluster organisation and its effects on the cluster’s interactions. The
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Figure 6.1: Parallels between ‘Gap’ model and features of clusters
Custer Org. Innovation Gap
Research gap, limiting interaction between firms and
research organisations.

Cluster feature
Innovation / knowledge spillovers (Marshall,
1890; Porter, 1990; Krugman, 1995)

Education gap, limiting interaction between firms and
education organisations.

Training / skilled workforce (Marshall, 1890;
Porter 1990; Krugman, 1991b)

Capital gap, limiting interaction between firms and
sources of financial capital.

Investment (Porter, 1998b)

Government gap, limiting interaction between firms
and public bodies.

Removing regulatory bottle-necks and inputting
into policy-making (Boekholt and Thuriaux,
1999)

Firm-to-firm gap, limiting interaction between firms.

Collaborative competition (Becattini, 1990; Porter, 1990)

Cross-cluster gap, limiting connections between firms
in one cluster and another.

Facilitate bridges and enhanced traffic to other
clusters for cross-fertilisation (Ketels et al., 2012)

Global markets and value chains market gap, limiting
connections between cluster firms and global markets.

Global markets and value chains (Porter, 1998b)

Source: Cluster Organisation Gaps (Ketels et al., 2012)

study aims to fill the knowledge gap stemming from a lack of available quantitative
data and inform further research into priority areas. As previously discussed in the
methodology discussion (Section 4.3.1) and summarised in Figure 6.1 the structure of
the questionnaires is based on the innovation gaps which Ketels et al. (2012) states a
cluster organisation must help bridge, to allow a cluster to function as an enabler of
innovation and development. These gaps are based on studies conducted on a number of cluster organisations (Sölvell et al., 2003, 2013; Andrei et al., 2014). Given the
sizeable nature of the topic of clusters, a structured approach based on a previously
applied framework affords greater validity.

Panel Selection
The cluster area for the current study is the IMERC cluster, within the geographic
boundary of Cork County. The research will, therefore, include firms, businesses,
organisation, government agencies, and educational & research centres located in, or
with activities within, these boundaries (for discussion on cluster boundaries, refer to

184

Chapter 4).
The optimum experts are those with experience of these areas and the maritime sector.
de Langen (2004) considers the quality of the panel experts crucial for the quality
of the empirical outcomes. Since only a limited number of individuals possess the
‘informed opinion’ required to qualify as experts, de Langen (2004, p. 74) employed
three criteria when selecting industry experts. The first criterion is job position - those
employed in a position that requires an understanding of the cluster are more likely to
be knowledgeable regarding the issues. Secondly, the more experience the experts have,
the more knowledge regarding the sector and the regional situation they will have built
up. Lastly, de Langen places an increased value on individuals who have some form
of involvement in the cluster’s governance, e.g. membership of steering committees,
involved in mentoring schemes, etc. In hierarchical terms, senior managers at cluster
organisations and the management board of public organisations, senior managers in
the largest cluster firms and senior managers of “embedded small- and medium-sized
firms” are the most valuable as panel experts (de Langen, 2004, p. 75).
The size of a panel of potential experts for a Delphi study is somewhat determined and
delimited by the nature of the research question. For example, if the research area is
quite specific, this may result in a relatively small number of experts being available.
In the current research, the Delphi study concentrates on the ability of the cluster
organisation to bridge innovation gaps and foster linkages within the cluster. This
inherently provides a boundary to the research, i.e. experts within the fields of research,
education, capital, government, firms, other clusters, and export development (global
market gap) - especially the seven gaps identified by Sölvell et al. (2003). Respondent
firms recognised many of the agencies or firms whom the experts represent as crucial
organisations within the V-LINC analysis. The aim was to target experts from as many
of the areas identified by Sölvell et al. (2003) and Ketels et al. (2012) as possible. By
doing so, the different needs and experiences of the experts could be included.

6.1.2

Delphi Panel Members

The basis of selecting experts for the Delphi panel was reviewed in Section 6.1.1. A pool
of suggested potential panel members was put together with the assistance of contacts
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from industry, research/academia and the cluster organisation. Following the selection
of the pool, the first round of the Delphi was sent to a total of 23 participants, and
as the nature of the IMERC Delphi is heterogeneous, the responses represent different
perspectives from different elements of the maritime sector. Each response is taken to
represent the organisation in which the participant is employed by or associated with
(de Langen, 2004; Brett, 2007). Table 6.1 shows the number of Delphi panel members
per round per industry sector.
Since the Delphi method uses expert opinion, it does not require a statistical representative sample of the population (Brett, 2007). The aim when selecting panel members
was to have representation from as many of the seven gaps in the ‘Gap Model’ (Ketels
et al., 2012) as possible. Thus Firms, Research, Education, Global Markets & Capital,
and Government were all represented in the Delphi Round 1. It was not possible to
recruit any panel members from other clusters with sufficient knowledge of the IMERC
cluster organisation and its activities. Since the primary purpose of the Delphi study
in this research is to evaluate whether the cluster organisation is successfully bridging
the gaps in the ‘Gap Model’, experience in the gap areas (i.e. Research, Education,
Global Markets, etc.) was deemed the primary requisite. Some working knowledge
of IMERC’s activities was also desirable so that they would be able to provide an assessment of the statements in the survey document. Sample quotes from the Round 1
and Round 2 responses have been labelled with the industry sector of the respondent
followed by A, B, etc. Knowing which industry sector the respondent is helpful when
considering their answers, while the labels maintain the respondents anonymity.
The process of selection of panel members was aimed at senior management levels. For
the firms, this meant seeking CEO or Director level for SMEs, or senior management
for MNCs. The logic behind this selection preference was to ensure that their expert
status was backed up experience in their sector. This was both so that they would
have a depth of knowledge based on their expertise and pre-existing awareness of the
IMERC cluster organisation’s activities, but also that they would be able to analyse
and assimilate information from the feedback process that they were not aware of.
Table 6.2 lists the positions held by the Delphi panel members.
The Delphi has the potential for bias (see Section 4.6.5 for discussion on bias) as uneven
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Table 6.1: Delphi Panel Member Representation per Round per Industry Sector
Sector
Defence
Development Agency
Education / Research
Government Department
Local Government
Marine ICT
Marine Renewable Energy
Maritime Consultancy
Naval Architecture
Port
Renewable Energy/Consultancy
Research
Total

Round 1

Round 2

1
1
1
1
3
1
3
1
1
1
1
2

1
1
3
3
1
2

17

11

Table 6.2: Delphi Panel Members’ Roles
No.

Position Round 1

Position Round 2

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Centre Manager
Office Manager
Senior Marine Engineer
Director
Lieutenant
Program Manager
Senior Planner
Director
Senior Funding Co-ordinator
Commercial Manager
CEO
Centre Manager
CEO
Chairman
Regional Manager
Assistant Principal Officer
Senior Management

Centre Manager

Director
Program Manager
Senior Planner
Director
Senior Funding Co-ordinator
CEO
Centre Manager
Chairman
Regional Manager
Assistant Principal Officer

numbers are representing different sectors. However, this concern can be somewhat
eased because in the Delphi method it is the opinions which are the prime concern. In
the analysis below, the opinions are taken as an indication rather than absolute fact
(Brett, 2007). For this reason, the opinions disagreeing with any consensus are also
valid and are thus included in this analysis.
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Table 6.3: Taxonomy of IMERC Delphi
Criteria

IMERC Delphi

Purpose of the study
Number of rounds
Participants
Mode of operation
Anonymity of panel
Communication media
Concurrency of rounds

Exploration
2
Heterogeneous group
Remote and face-to-face
Full
Combination paper/electronic
Sequential

Source: based on Day and Bobeva, 2005 & Brett, 2007

The Heterogeneous Nature of the IMERC Delphi
As pointed out by Brett (2007), a cluster of a particular industry will by definition include a diverse but related mixture of firms, research/educational institutes, and other
organisations. Therefore the nature of the current IMERC Delphi will be heterogeneous
as the research is evaluating the role of the cluster organisation in bridging the gaps
between sector actors as opposed to any one sub-sector in particular. Consequently,
an ideal scenario would be to assemble an equal number of panel members from each
area (mentioned in the previous section) for each round, to avoid bias from areas dominating the viewpoint more than others. Brett (2007) highlights that in practice this
is not a simple thing to achieve. For example, although a maritime cluster may have
ten shipping agents, it is doubtful that there is more than one port in the cluster, or
more than one or two local authorities. As a consequence, the number of panel members per area is likely to be irregular even before the effects of levels of participation
agreement have their influence. This is further affected by attrition rates through the
Delphi rounds.
The configuration of the IMERC Delphi comprised a structured questionnaire, conducted over two rounds based on a heterogeneous panel in full anonymity with sequential rounds.
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6.1.3

Round 1

The first round of the Delphi survey was sent to a total of 23 panel members. The
first round document consisted of the Round 1 Delphi questionnaire (Appendix B IMERC Questionnaire - Round 1) and a cover document requesting each panel member
to fill in their name, company, current position of employment, the industry sector
of the organisation whom they represented, the relationship of that organisation to
the cluster, and miscellaneous details such as age range and contact details. The
panel members were given clear and precise instructions on how to administer the
questionnaire. An electronic version of the questionnaire was also constructed, identical
in every way regarding the information it was designed to collect. This online version
was constructed to make remote participation more convenient for panel members.
However, only two of the panel members availed of this facility, with the majority
preferring face-to-face interviews and others interviews via telephone, as they believed
these to be more convenient.

Development of Delphi Round 1 Questionnaire
The first round questions were developed from the ‘Gap Model’ developed by Sölvell
et al. (2003) and Ketels et al. (2012). As detailed in the Delphi Round 1 Model (Figure
6.2) once the literature review was complete, an initial interview exercise was conducted
with employees of the cluster organisation and firms within the membership for the
purpose of pre-testing the questionnaire to identify discrepancies, bias or potential
misunderstandings (Keeney et al., 2001; Scapolo and Miles, 2006; Brett, 2007)
Following this pre-testing, certain questions were rephrased to clarify the interpretation
of the question. Certain questions were considered too broad by the pre-testers and
confusion existed around interpretation. For example the statement “The cluster organisation helps industry and educational organisations to better understand each other’s
requirements.” was rephrased to “The cluster organisation helps industry and educational organisations to better understand each other’s requirements by bridging the
gap between the practical needs of industry and the academic qualifications being offered, i.e. when designing course content and deciding which diplomas/degrees/masters
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Figure 6.2: Delphi Model Development Round 1

Maritime Sector
Literature Review

Delphi Technique
Literature Review

Cluster Theory
Literature Review

Literature Review

Discussion with
cluster partners

Preliminary
Questionnaire

Delphi Round 1

Source: Adaptation of Brett, 2007
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Test Preliminary
Questionnaire

courses to offer.” Care was also taken to ensure the questions were understandable to
those without an in-depth knowledge of cluster theory, albeit experts in their segment
of the maritime sector. These propositions were added for the sake of completeness,
acting as a test of baseline opinion, and because what is obvious for certain academics
might not be obvious for industry professionals (de Langen, 2004).
A breakdown of the questions and the rationale behind them will be presented in the
next section.

6.1.4

Round 1 Results

A total of 23 panel members were contacted and requested to partake in the Delphi
study. 20 potential panel members agreed to take part, while three either did not
reply or declined to participate. Of the 20 agreed panel members, 16 took part in
the study primarily through face-to-face structured interviews or telephone interviews.
Two participants took part via the electronic version of the survey. One of these
was rejected due to an obvious bias with every question answered with the maximum
positive score. This process took place over the course of several months due to resource
constraints and difficulties allotting time in participants’ busy schedules. Round 1 was
closed off with a total of 17 valid responses collected for processing for Round 2.

Round 1 Analysis
Round 1 was analysed in three elements. Firstly the answers to each question were
(i.e. Agree, Disagree, Unable to Comment) compiled into percentages. The response
comments were then aggregated into a feedback document which would be circulated
to participants for Round 2. Finally, the level of consensus for each question was
calculated. The level at which consensus is reached is a matter of some debate in the
area of Delphi studies. Literature suggests that it is important to have a definition of
when consensus is reached (refer to Section 4.6.5). For the purposes of this study, a
question was deemed to have a reached a consensus when a majority answer of 70% was
reached. Questions which reached consensus in Round 1 were not therefore included
in Round 2. A result of 70%-79% was categorised as a low consensus, consensus
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between 80-89% was categorised as a medium consensus and consensus that fall between
90% and 100% was categorised as a high consensus (see Figure 6.4). The individual
statements and their results for Round 1 are outlined in Table 6.5.
Table 6.4: Delphi Consensus Ranking
Low Consensus
Medium Consensus
High Consensus

70 – 79%
80 – 89%
90 – 100%

Source: Brett (2007)
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Table 6.5: Delphi Survey Response - Round 1 (Sections 2-4)
No.

Delphi Round 1

A

D

UC

Total %

2

IMERC has the potential to move forward towards creating a sustainable cluster environment in which maritime related industries
create employment and economic growth.

17

0

0

17

100%

3

The IMERC cluster organisation is beneficial in connecting the
different actors involved in the maritime sector in the Cork region.

16

0

1

17

94%

4

The IMERC cluster organisation is beneficial in connecting the
different actors involved in the maritime sector in the Cork region.The IMERC cluster organisation facilitates greater linkages
between industry and research organisations, which would not exist or would not be as strong if not for the existence of the cluster
organisation.

15

0

2

17

88%

5

The IMERC cluster organisation encourages linkages between
firms and research organisations in the Cork region, allowing firms
to perform research they would not otherwise have the capability
of performing themselves.

13

2

2

17

76%

6

The IMERC cluster organisation helps to bridge the gap in the
different research needs and requirements of firms and academic
research? e.g. Commercialisation and intellectual property.

12

2

3

17

71%

7

The IMERC cluster organisation facilitates greater linkages between industry and educational organisations, which would not
exist or would not be as strong if not for the existence of the
cluster organisation.

13

3

1

17

76%

8

The IMERC cluster organisation helps industry and educational
organisations to better understand each other’s requirements by
bridging the gap between the practical needs of industry and the
academic qualifications being offered, i.e. when designing course
content and deciding which diplomas / degrees / masters courses
to offer.

9

5

3

17

53%

9

The IMERC cluster organisation facilitates greater linkages between firms and funding organisations providing capital, i.e.
banks, grant agencies, industrial development agencies, etc., which
would not exist or would not be as strong if not for the existence
of the cluster organisation.

12

1

4

17

71%

10

The IMERC cluster organisation works with firms to strategically
position themselves to access funding, or to integrate them with
firms/agencies that can assist them in doing so with supports,
guidance and/or mentoring.

9

3

5

17

53%

11

The IMERC cluster organisation disseminates information regarding funding opportunities as part of a structured mechanism creating awareness of funding opportunities.

10

3

4

17

59%
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Table 6.6: Delphi Survey Response - Round 1 (Sections 5-9)
No.

Delphi Round 1

A

D

UC

Total %

12

The IMERC cluster organisation facilitates greater linkages between firms and local government, which would not exist or would
not be as strong if not for the existence of the cluster organisation.

12

2

3

17

71%

13

The IMERC cluster organisation facilitates greater linkages between firms and national government, which would not exist or
would not be as strong if not for the existence of the cluster organisation.

16

0

1

17

94%

14

The IMERC cluster organisation increases the ability of firms to
lobby local and national government on important issues by providing them with a greater voice and increases access to decisionmakers.

17

0

0

17

100%

15

The IMERC cluster organisation facilitates greater business to
business linkages, which would not exist or would not be as strong
if not for the existence of the cluster organisation.

14

2

1

17

82%

16

The IMERC cluster organisation increases opportunities for collaborative competition both with industry peers and firms in other
sectors and sub-sectors, i.e. contracting and sub-contracting, joint
bids for contracts, notifying each other of business opportunities,
etc.

9

3

5

17

53%

17

The IMERC cluster organisation facilitates linkages to other clusters organisations and firms in other clusters, which would not
exist or would not be as strong if not for the existence of the cluster organisation. This may include agreements with other clusters
such as business “roaming” arrangements.

10

5

2

17

59%

18

The cluster organisation facilitates linkages to clusters in different
market segments, i.e. maritime to energy, maritime to IT.

11

2

4

17

65%

19

The IMERC cluster organisation facilitates linkages between firms
and global markets by making cluster members aware of international commercial opportunities and liaising with export market
development agencies such as Enterprise Ireland.

10

3

4

17

59%

20

The IMERC cluster organisation facilitates international trade
missions to other countries, for example by liaising with trade
offices in other countries.

5

3

9

17

53%

21

The IMERC cluster organisation facilitates international trade
missions from other countries, for example by liaising with departments of trade and investment.

9

1

7

17

53%

22

The presence of the cluster organisation strengthens links between
firms and other bodies in the region that may not have otherwise
interacted to any great extent. Examples may include allowing local suppliers better opportunities to supply local larger industries,
providing opportunities for gaps in the supply chain to be identified, or increasing awareness in local and national government of
activities within certain sectors.

15

1

1

17

88%

23

The existence of the cluster gives the local operations of foreign
direct investment (FDI) companies an opportunity to interact and
collaborate with indigenous firms and vice versa.

15

0

2

17

88%

194

All questions which from Round 1 which had a majority agreement result of 70% or
greater were judged to have reached a consensus and were not entered to the second
round. Tables 6.5 and 6.6 above show the results for each question in Round 1 and
which questions reached a majority agreement result. Those questions from Round 1
which did not reach a majority agreement results of 70% were put forward for further
clarification from panel members in Round 2.

6.1.5

Round 2

The second round of the Delphi survey was sent to a total of 15 agreed panel members.
Two members of the original sample dropped out as they had either transitioned to
new roles or had moved companies since the first round. The participants were given
the Round 1 feedback document, containing an analysis of the results from Round 1
with anonymised samples of opinions from other participants. It also contained selected
data and visualisations derived from the V-LINC study (Figures 6.3 & 6.4). The panel
members were instructed to first read the feedback document from Round 1, before
answering the Round 2 questionnaire. During Round 2, the feedback document was
delivered to the panel members electronically in advance and participants were given
the choice to arrange an interview via telephone or submit via an on-line electronic
version of the Round 2 questionnaire.

Development of Round 2 Questionnaire
The Round 2 questionnaire contained the questions from Round 1 that had not reached
consensus and the questions were presented in the same order and with the original
ordering from Round 1 to enable participants to link the questions more easily with
the responses from the Round 1 feedback form. It was not judged necessary to add
further questions at this stage.

6.1.6

Round 2 Results

A total of 15 Delphi surveys were sent out to the panel members that agreed to participate in the Delphi Round 2 from the 17 who completed Round 1. A total of 11
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Figure 6.3: V-LINC linkage visualisation presented in feedback document

Figure 6.4: V-LINC key connectors visualisation presented in feedback document
responses were returned for Round 2 of the Delphi.

Round 2 Analysis
Taking the same approach as Round 1, the results will note the agreement, disagreement, and unable to comment response for each questions. The opinion responses
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12
10

Consensus (>70%)

8

6
4
2

Experts

0
Q8

Agree
Disagree
Unable to Comment
Total

Q10

Q11

Q16
Agree

Q8
7
1
3
11

Q10
9
2
0
11

Q17
Disagree

Q11
9
1
1
11

Q18

Q19

Q20

Q21

Unable to Comment

Q16
8
0
3
11

Q17
7
1
3
11

Q18
10
1
0
11

Q19
10
1
0
11

Q20
2
2
7
11

Q21
7
1
3
11

Figure 6.5: Delphi Round 2 Results
provided by each panel member are also included in the analysis. Figure 6.5 shows a
visual summary of the responses, while Table 6.7 gives a summary of the responses for
each question.
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Table 6.7: Delphi Survey Response - Round 2
No. Delphi Round 2

A

D

UC Total%

8

The IMERC cluster organisation helps industry and educational organisations to better understand each other’s requirements by bridging the gap between the practical needs
of industry and the academic qualifications being offered, i.e.
when designing course content and deciding which diplomas
/ degrees / masters courses to offer.

7

1

3

11

63.6%

10

The IMERC cluster organisation works with firms to strategically position themselves to access funding, or to integrate
them with firms/agencies that can assist them in doing so
with supports, guidance and/or mentoring.

9

2

0

11

81.8%

11

The IMERC cluster organisation disseminates information
regarding funding opportunities as part of a structured
mechanism - creating awareness of funding opportunities.

9

1

1

11

81.8%

16

The IMERC cluster organisation increases opportunities
for collaborative competition both with industry peers and
firms in other sectors and sub-sectors, i.e. contracting and
sub-contracting, joint bids for contracts, notifying each other
of business opportunities, etc.

8

0

3

11

72.7%

17

The IMERC cluster organisation facilitates linkages to other
clusters organisations and firms in other clusters, which
would not exist or would not be as strong if not for the existence of the cluster organisation. This may include agreements with other clusters such as business “roaming” arrangements.

7

1

3

11

63.6%

18

The cluster organisation facilitates linkages to clusters in
different market segments, i.e. maritime to energy, maritime
to IT.

10

1

0

11

90.9%

19

The IMERC cluster organisation facilitates linkages between
firms and global markets by making cluster members aware
of international commercial opportunities and liaising with
export market development agencies such as Enterprise Ireland.

10

1

0

11

90.9%

20

The IMERC cluster organisation facilitates international
trade missions to other countries, for example by liaising
with trade offices in other countries.

2

2

7

11

63.6%

21

The IMERC cluster organisation facilitates international
trade missions from other countries, for example by liaising with departments of trade and investment.

7

1

3

11

63.6%
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Table 6.7 above shows those questions from Round 2 which reached a majority consensus in Round 2 and those which failed to reach consensus.

6.2

IMERC Delphi Results Analysis

This section discusses the results of the IMERC Delphi for each round, to discuss the
consensus achieved in each round, and to analyse the statements which did not reach a
level of consensus. The discussion is supported by examining the data (expert response
analysis).

6.3

Analysis - Consensus Achieved in Round 1

Following the example of Brett (2007), it was agreed that 70% was a reasonable level
of consensus. Any questions with a majority reaching this percentage were deemed
to have reached consensus. Further to this however, as discussed in Section 6.1.4,
consensus was then ranked from low, medium and high to increase validity and apply a
level of caution to the results (refer to Table 6.4 for more information on the consensus
ranking bands). In Round 1 of the Delphi a total of thirteen consensuses were obtained.
Each statement that has reached consensus through the rounds will be discussed and
analysed together with the opinion feedback provided by the experts during the process.
Opinions which are extremely similar will be grouped into argument threads in order
to facilitate a coherent analysis and contribute towards the ultimate goal of policy
recommendations.

Round 1, Likert Questions
The first question of Round 1 asked the experts to rate IMERC in seven areas including
vision, networking, contribution to policy development and facilitating business relationships. The results were extremely positive as shown in Figure 6.6 and Table 6.8
below.
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Figure 6.6: Delphi Round 1 Question Likert Results
1 - Bad
1.1 - Vision

2

3

4

12%

1.2 - Ambition

6%

1.3 - Networking

6%

12%

1.4 - Added Value

6%

12%

5

6

7

18%

6%

18%

1.6 - Facilitating business relationships

6%

18%

1.7 - Setting Targets

6%

29%

12%

41%

18%

35%

6%

6% 6%

35%

35%

12%

23%

29%

18%

1.5 - Contribution to policy development

10 - Excellent

47%

18%

12%

9

47%

18%

18%

8

12%

12%

12%

18%

12%

24%

6%

18%

7

8

9

12%
6%
18%
18%
18%
35%
35%

18%
18%
29%
41%
35%
12%
24%

Table 6.8: Delphi Round 1 Question Likert Results
Rating (1- Bad, 10 - Excellent)
1.1
1.2
1.3
1.4
1.5
1.6
1.7

-

1

2

Vision
Ambition
Networking
Added Value
Contribution to policy development
Facilitating business relationships
Setting Targets

3

4

5

6

6% 12% 18%
6% 12% 12%
6%
18%
6%
18%
6%
12%

10

47% 23%
47% 29%
12% 6%
6% 6%
12% 12%
18% 12%
6% 18%

Thematic analysis, Round 1, Consensus 1
Creating a sustainable cluster environment
Round 1, Section 1, Question 2, aimed to establish whether the respondent fundamentally agreed that a cluster exists or is developing in the region. Furthermore whether
the cluster organisation has the potential to affect that development in a positive manner to produce the cluster effects mentioned by Porter (1998b) and others (Sölvell et al.,
2003; Ketels et al., 2012).
“Q2. IMERC has the potential to move forward towards creating a sustainable cluster environment in which maritime related industries create
employment and economic growth.”
This first consensus ranked at 100% which is a high agreement consensus according
to Table 6.4. Therefore 100% of the 17 responses returned for Round 1 believe that
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IMERC has the potential to move forward towards creating a sustainable cluster environment in which maritime related industries create employment and economic growth.
The importance of the first question was to establish if the panel members were in
general agreement that the potential existed for the cluster organisation to help move
the maritime sector in the region towards a sustainable cluster environment. If the
panel had returned a disagreement for the statement, it may have signified that the
industry and related sectors themselves did not perceive any potential whatsoever for a
sustainable cluster with economic growth and increased employment. In this instance,
the panel members were in complete agreement that this potential does exist in the
region and that IMERC has a potential role to play in this process. The following text
will analyse some of the opinions returned by the panel members
Agree Arguments
Of the opinions returned in agreement with Round 1, Section 1, Question 2 three main
threads of opinion were identified.
Thread A: IMERC’s positive impact on the cluster
The Thread A opinion linked IMERC’s potential with the general lift in terms of
awareness of the maritime sector, both nationally and internationally. Some pointed
out what they felt was a lack of cohesion and coordination within the sector in the past,
a lack of “joined-up thinking.” Other panel members were excited about the potential
from an Irish perspective of leveraging IMERC’s role to maximise the possibilities
arising from new and developing maritime sub-sectors.
“One only has to look at what it has achieved since established. It has created, and
has benefited from, a national lift in terms of maritime awareness.” – Research A
“There’s been no joined up thinking heretofore in maritime research.” – Port A
“Exciting opportunity from an Irish perspective to be a leader in a sector rather than
a follower. Very few areas in which Ireland can lead as it stands.” – Development
agency A

Thread B: Greater connectivity and strengthened linkages
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Thread B arguments found the most compelling element of the cluster, and the cluster
organisation’s role in it, to be increased connectivity and relationships between the cluster actors. Themes such as “it’s connecting companies”, the “ facilitation of business
relationships”, the relationship between “the Irish Naval Service...training in NMCI
and the academic of the research centres” signified the value the panel felt IMERC
added to the maritime sector in the region. As examples, the panel members referenced networking events organised by IMERC, its close relationship to the Irish Naval
Service and local authorities, and the value of the physical space in which companies
could co-locate and interact.
“It’s connecting companies and creating space for start-up companies. Networking
events hosted by IMERC are also very helpful to let companies see what’s going on
and consider becoming a part of the cluster.” – Naval architecture A
“Absolutely. I think the core of IMERC, the interesting relationship between the
Irish Naval Service, the vocational training in NMCI and the academic of the research centres, and now also the industrial firms, forms what could be called a
‘quadruple helix’.” – Marine Renewable Energy A
“It’s the only cluster of its type in Ireland which has such a close relationship with
a local authority.” – Local government A
“Definitely has potential but more work to do. Appoint cluster manager. Engage
with the local authorities further. Promote internationalisation further. Greater
facilitation of business relationships.” – Local government B
“From the viewpoint of industry looking in, this is the first time that you had
maritime, research, innovation, operation and practical application being brought
together in one area which could leverage from the facilities existing there already.”
– Port A
Thread C: Physical infrastructure impacts
The real estate and physical space element was the primary thrust of the Thread C
arguments. Panel members put forward examples such as the construction of the Beaufort Laboratory (by UCC, an IMERC core member); and land transfers from the Port
of Cork to the IDA for the purposes of attracting FDI companies (heavily promoted
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by the IMERC organisation). Other panel members were complimentary regarding
IMERC’s setting of targets such as employment creation etc. (see Morrissey, 2014a;
Irish Maritime & Energy Resource Cluster, 2011). However a note of concern was
raised regarding the reliance of the cluster organisation on the academic core members
which provide almost the entirety of the organisation’s funding - “it all depends on
how much the universities, etc. want to support the cluster or whether they could be
made to go out and source their own funding.”
“Examples such as the Beaufort laboratory getting built. The land bank transfer
from Port of Cork to the IDA. The more companies which come on board, the
greater chance to ‘hit big’.” – Defence A
“Within their strategy they always seem to have targets and employment figure
which they want to achieve. They certainly seem to be heading in the right direction.” – Local government A
“It’s clear, not quite sure what that model will be, but there’s a number of models
they could select - membership model for sustainability, it all depends on how much
the universities etc. want to support the cluster or whether they could be made to
go out and source their own funding.” – Renewable Energy A

Thematic analysis, Round 1, Consensus 2
Connecting maritime sector actors in the region
Question 3 expands on the previous question to concentrate on whether the cluster
organisation has a positive influence in building linkages between the different actors
in the cluster in the broadest sense without a focus on individual areas, which later
questions will address.
“Q3. The IMERC cluster organisation is beneficial in connecting the different actors involved in the maritime sector in the Cork region.”
The question is an attempt to gauge the overall perception of the cluster organisation
amongst the stakeholder before progressing to specifics in the later sections. While
the preceding question attempted to ascertain if the cluster had potential to consoli-
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date, this statement seeks to measure what value the panel members see the cluster
organisation adding to the interconnectedness of actors within the cluster at present.
Connectivity between actors in a cluster is vital for benefits such as knowledge spillovers
and innovation diffusion to take place.
Agree Arguments
Thread A: Cluster organisation adding to the interconnectedness of actors
The opinions returned for the current question are closely related, but address different
aspects of the same end result. Opinions in this theme refer to the benefits derived
from the cluster organisation’s activities - providing a “forum for those connections to
happen”, that IMERC is “bringing together” the different stakeholders, and referring
to the benefits of interconnectedness going beyond the cluster to external linkages. In
a similar vein, IMERC is said to provide a “focus” for actors within the firm to coalesce
around.
“It’s hard to say at this point. It has done, and will probably be in the future but
there are issues to be resolved.” – Research A
“IMERC at least provides a forum for those connections to happen. It’s done that
because it’s visible, relevant and more importantly the masterplan is exciting and
this kind of compels people to be a part of it.” – Maritime consultancy A
“Absolutely - bringing together the academic, business and policy makers. It probably wouldn’t happen as often or with the same focus.” – Local government A
“We’ve gained support from the Irish Naval Service and the Beaufort Centre.” –
Marine renewable energy B
“Not only the Cork region, but beyond. Both nationally and internationally.” –
Development agency A

Thread B: Role and impact of cluster organisation personnel
The arguments in Thread B, whilst still positive about the role IMERC plays make
the point that since IMERC is still relatively young, much of its activities have been
spearheaded by the senior staff, especially the director and manager of the incubation
hub. Whilst on panel member poses the rhetorical question - “without having...someone
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whose job it is to be there and...drive it - what would you have?”, another panel member
advocates for a more structured system going forward, at the same time acknowledging
that it has been moving “in the right direction anyway.”
“The director of IMERC and the manager of the incubation centre are very good
at making and encouraging links.” – Defence A
“It has been very personality related to date. In future it could be more structured
with agreements in place and less ad hoc. It has been moving in the right direction
anyway.” Renewable energy A
“I would absolutely say that, without having an entity there, someone whose job it
is to be there and get up every morning and drive it - what would you have?” –
Education A
It is clear then from the high consensus rate with no disagreement arguments that
the panel members do see IMERC as being of at least some benefit in connecting the
different actors within the maritime sector in the Cork region.

Thematic analysis, Round 1, Consensus 3
Linkages between firms and research organisations
Critical mass in a location is not enough, actors must be connected in order for technological spill-overs to occur (Ketels et al., 2012). Therefore Section 2, Question 4 asks
panel members whether they consider the cluster organisation is fostering linkages in
this area.
“Q4. The IMERC cluster organisation facilitates greater linkages between
industry and research organisations, which would not exist or would not be
as strong if not for the existence of the cluster organisation.”
The importance of this question is that it is the first statement to address one of the
seven gaps in the ‘Gap Model’ – in this case the gap between industry and research
organisations. The first question in this section was designed to capture an overall sense
of whether the panel members considered IMERC to be playing a role in strengthening
linkages in this area within the cluster.
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Agree Arguments
Thread A: IMERC strengthens and helps establish linkages between firms
and research
Of those panel members who agreed with the statement and did feel that IMERC is
facilitating greater linkages between industry and research, two threads appeared. The
threads, while both in agreement with the statement differ on how far they accept
the premise that these linkages wouldn’t exist or wouldn’t be as strong if not for the
existence of IMERC. The Thread A opinions include companies who have had personal
experience of establishing linkages with the research organisations in the cluster through
the cluster organisation. One panel member even goes as far as to say that “this element
of IMERC is working.”
“The collaborative research that is going on such as MaREI and the Halpin Centre.
This element of IMERC is working.” – Research A
“IMERC brings them together by bringing large companies in to meet the research
centres and establish dialogue.” – Defence A
“The companies have benefited from the increased research linkages.” – Local government B
“Certainly from our firm’s experience.” – Marine renewable energy B
“The fact that the research centres are on site is a major plus.” – Development
agency A

Thread B: IMERC strengthens linkages (but does not yet help establish)
The Thread B arguments however, while stating that IMERC does play some role in
facilitating linkages, also argue they feel these linkages would mostly likely have taken
place without IMERC. “There would be linkages but the format would be different and
separate” seems a good summary of the majority of opinion within this thread. However, one opinion states that the linkages facilitated by IMERC are stronger because
they involve a certain amount of coordination which industry finds reassuring - rather
than being approached by disparate research teams and centres. Another opinion
argues that the cluster organisation should stop tying to perform everything in this
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sphere and instead “perform a brokerage and advocacy role” and “take a step back in
this regard.”
“The linkages would exist but they would not be as strong.” – Maritime consultancy
A
“I agree in the sense that we had an early connection into Halpin and the research
centres in UCC. It’s hard to say whether IMERC would have had a great effect on
it, given the level it has reached now but it definitely has the potential.” – Marine
renewable energy A
“From my perception there does seem to be a lot of work to create linkages in
this area but I can’t say if this would have happened without IMERC.” – Local
government A
“There would be linkages but the format would be different and separate. IMERC
has been great at bringing it all together and coordinating it. There’s nothing worse
in industry than being approached by disparate research teams and centres. It’s
great to have one point of contact.” – Port A
“It fosters the linkages. We have the opportunity to visit the research centres. It
could go further. The majority of the start-up companies in the Entrepreneur Ship
are working with one or more of the research centres in the cluster. IMERC has to
perform a brokerage and advocacy role. Originally it had to perform everything in
this sphere. As the cluster has become more mature the research centres within the
cluster have stepped up to take on more of this role for themselves. Engagement
with these business development staff is what required now and a case could be made
that IMERC needs to take a step back in this regard.” – Renewable energy A

Unable to comment: IMERC may foster linkages but may not be the catalyst
Of those unable to comment, the opinion given suggests that the expert is unconvinced
as yet about the effectiveness or need for IMERC’s role in this regard. They make the
argument that much of the connectivity would have happened in any event, with or
without IMERC, arguing that in a small city with two large higher level education
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institutions collaboration is more likely than not to occur. The opinion is similar to
some of the opinions expressed by those who agreed with the statement, suggesting
that it is somewhat a matter of perception or viewpoint whether the expert attributes
any increased connectivity to IMERC’s activities or not.
“I would say possibly not yet. But I wouldn’t view that as a negative. Generally I would
say absolutely yes, it has the potential possibly to deliver an awful lot more. A lot of the
connectivity with industry probably would be happening anyway without IMERC because
such is the nature of the small city and you have two higher level education institutions
- there’s going to be collaboration where there’s potential for that.” – Education A

Thematic analysis, Round 1, Consensus 4
Linkages between firms and research organisations
Research linkages form an important element in cluster theory, especially in recent
smart specialisation policies (Porter, 1998b; Smart Specialisation Platform, 2012; European Committee of Regions, 2016). It is important to establish the panel’s perspective
on the cluster organisations performance in this regard.
“Q5. The IMERC cluster organisation encourages linkages between firms
and research organisations in the Cork region, allowing firms to perform
research they would not otherwise have the capability of performing themselves.”
The purpose of this question it to investigate whether the cluster firms are able to
leverage connections with research bodies to expand their own research capabilities
due to any facilitation of linkages by the cluster organisation.
Agree Arguments
Thread A: IMERC does foster and strengthen linkages to research
The agreement arguments can be broken down into three threads with one thread
dominating. The opinions in Thread A tend to use examples as evidence (at least in
the particular experts’ minds) of their cooperation with the research centres within
the cluster which they attribute to IMERC’s role. Those who express this opinion
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cite limiting factors such as lack of staff resources or facilities preventing research from
being conducted in-house. IMERC is “linking companies with organisations that have
those facilities” according to the Thread A arguments.
“Examples such as collaborative work between Halpin and JOSPA, Transas, suretank, etc. All of these collaboration came about because of the awareness created
by IMERC.” – Research A
“My perception would be that they do. By providing facilities within the cluster and
linking companies with organisation that have those facilities.” – Local government
A
“This is exactly what has happened. The Beaufort Laboratory building is a great
example of this.” – Marine renewable energy B
“Yes, examples would be participating in EU projects in areas such as I.T. etc. as
a maritime organisation.” – Port A
“That’s why all the companies are engaged with the academic institutions. Sometimes the companies don’t have the skills. In other instances the company has
the skill but not the capability or the resources to hire extra staff to perform the
research.” – Renewable energy A
“Not for our company but I know it’s available if needed.” – Marine ICT A

Thread B: IMERC helps foster linkages but is not the catalyst
Argument Thread B, whilst agreeing that IMERC does perform a role in this regard,
does not allow quite as much credit as Thread A. The presence of IMERC encourages
these linkages but is not the “key-holder” to them. Thread C expresses the opinion
that the Irish Naval Service is the crucial factor in this regard, allowing cluster firms
support and opportunities to test new products or developments at sea.
“The presence of IMERC certainly encourages those linkages but is not the ‘keyholder’ to them.” – Maritime consultancy A
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Thread C: The Naval Service’s presence in IMERC, and interest in research,
is a key factor
The remaining arguments centred on the attraction of the Irish Naval Service’s involvement in the cluster.
“The navy is a crucial factor. The naval service has acted as a test bed for several
different developmental projects.” – Defence A
“The Irish Naval Service involvement is a unique element. Other than perhaps San
Francisco, not many other maritime clusters can boast of the national naval force
being involved to such an extent.” – Development agency A

Disagree Arguments
The disagreement argument find fault with the presumption that there is a true cluster
of companies in the Cork region. While not discounting the future development of a
‘true cluster’ in the region, they argue that it is too soon from IMERC to perform this
function. This argument thread is interesting in that it is based on the assumption or
belief that there is not a genuine localised concentration of companies, research centres,
and institutions, i.e. the building blocks of the Porterian cluster.
“I think it should be doing that. I don’t think it’s actually doing that, necessarily.
That’s not entirely their fault. It goes back to my earlier comments about there not
actually being a cluster of companies. I think if there was a cluster of companies I
think IMERC would be a terrific catalyst connecting into the research activities. But
IMERC is almost too soon if you know what I mean - chicken and egg situation.”
– Education A
“Not yet. It’s part of their vision and that’s probably where it’s going to go but at
the moment, no.” – Marine renewable energy A
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Thematic analysis, Round 1, Consensus 5
Bridging the gap between the different aims and needs of firms
and academic research
Universities and research centres have different aims when performing research to the
needs of industry (Ketels et al., 2012). The aim of this question it to ascertain if
the panel thinks the cluster organisation plays a role in bridging this gap and how
successful it is in this regard.
“Q6. The IMERC cluster organisation helps to bridge the gap in the different research needs and requirements of firms and academic research? e.g.
Commercialisation and intellectual property.”
The fifth consensus ranked at 71% which is a low agreement consensus. 71% of the 17
responses returned for Round 1 believe that the cluster organisation helps to bridge the
gap in the different research needs and requirements of firms and academic research.
Of the 17 returned responses, 12 agreed, 2 disagreed, 3 were unable to comment.
The underpinning concept to this question is the idea put forward by Ketels et al.
(2012) that research centres and firms have fundamentally different aims and desired
outcomes from the research process, i.e. firms are most interested in commercialisation
and bringing products to market while research centres also wish to perform research
for research’s sake. Therefore the question attempts to ascertain from the panel’s
opinion whether the cluster organisation is helping to bridge that gap.
Agree Arguments
Thread A: IMERC provides a forum for dialogue
There were two argument threads of opinion when agreeing with this statement. The
main body of agreement opinion, Thread A, argues that IMERC creates the space
within the cluster for dialogue between the triple helix elements - industry, research &
academia, and government. According to one opinion, by just achieving this dialogue
“they’re going to find out what the needs of business are”. It “has to be healthy”
linking companies and researchers in the same field. Other opinions within this thread
are more hesitant to attribute too much in this regard, for instance stating that it
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“facilitates relationships but again doesn’t hinge on IMERC’s existence.” In short,
within Thread A the most consistent opinion is that IMERC is playing some role but
the experts are as yet unclear regarding the extent of the effect it is having.
“Room to improve. The IMERC liaison at the moment is a bit more academically
focused. However the commercial side should become stronger hopefully with the
cluster maturing.” – Research A
“IMERC helps to create a bridge between researchers and firms, though I’m not
sure how much at the moment.” – Naval architecture A
“It facilitates relationships but again doesn’t hinge on IMERC’s existence. Perhaps
the best description at the moment is that it makes the process quicker.” – Maritime
consultancy A
“The fact that they’re talking more in the triple helix, they’re going to find out what
the needs of business are and link that automatically to the HEI and what’s coming
out of the research centres also. You’re linking a company with researchers who are
specialising in their area, I think it has to be healthy.” – Local government A
“It may have happened if IMERC wasn’t here but certainly not as easily.” – Marine
renewable energy B
“It’s early stages - think they have started but early signals are encouraging. Execution channels are encouraging - now they need more companies.” - Development
agency A
“Yes because some large organisations which may be semi-public are more interested
in the efficiencies gained from the research than profit off the intellectual property.”
– Port A
Thread B: IMERC plays a role in bridging the gap but perhaps is not the
best vehicle
Thread B is slightly different in that the panel member believed IMERC is playing a
role in this regard but it “may not be the best vehicle to achieve this.” This raises
questions about whether a discussion should take place regarding what role exactly, if
any, IMERC should play in this sphere.
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“It makes a contribution, but it may not be the appropriate vehicle to achieve this.”
– Marine renewable C
Disagree Argument:
IMERC is not providing a forum but is well-placed to
The disagreement argument is almost a mirror of the agreement Thread B, i.e. Agreement Thread B believe IMERC is making a contribution but may not be the most
appropriate vehicle; while Disagreement Thread A does not believe that IMERC is
performing this role at the moment but that it is “very well equipped to play a role.”
This raises questions about whether the cluster organisation needs to better make a
case for positioning itself in this role, notwithstanding that the literature envisages a
key role for cluster organisations in this regard (e.g. Sölvell et al., 2003; Sölvell and
Protsiv, 2008; Sölvell et al., 2009; Ketels et al., 2012; Sölvell et al., 2013)
“Not IMERC’s fault, but the universities have technology transfer offices. IMERC
can facilitate bridging the gap but it can’t supplant the role of the tech transfer
office (TTO). It has been difficult to get the TTOs to engage. It is critical that it
happens so maybe IMERC can take more of a role. It’s all about innovation - the
researchers need impact and to get impact you need either licences or commercialisation, or industry engagement. It is critical that it happens and for the companies
to get access to the IP and more importantly the people. It’s a KPI for SFI, EU,
Enterprise Ireland funding streams. IMERC is here, and is very well equipped to
play a role.” – Renewable energy A

Unable to Comment
The unable to comment argument agrees with much of Disagreement Thread A in
that IMERC’s role is limited by its unique governance arrangement between the two
academic institutions (and the Naval Service) and those institutions having their own
mechanisms for linking industry and research. This issue is one which may become more
pressing if the cluster progresses and grows since industry liaison office and technology
transfer offices within higher level education institutes are not designed to perform
a facilitating role for an entire cluster. There may also be justification for a more
centralised body (which the IMERC cluster organisation may or not be able to act as)
213

which can better coordinate linkages between all parties and not just between firms
and the respective research institute.
“It should do, but part of the problem is that at the moment it is an entity that is really
supposed to be driven by the two academic institutions. The reality is that it has a life of
its own. But each of the two academic institutions has its own mechanisms. They have
their own mechanisms for connecting research to industry - such as industry liaison
offices. So they have their own mechanisms for driving those connections which, from
their point of view, are probably sufficient. But, were the cluster to grow to a significant
scale there is no doubt that IMERC as an entity not limited perhaps by the two academic
institutions driving it, probably would deliver more.” – Education A

Thematic analysis, Round 1, Consensus 6
Linkages between industry and education
Educational institutions such as universities, colleges and training providers are a vital
component of clusters (Porter, 1998b). This question establishes whether the panel
believes the cluster organisation is playing a role in fostering interaction between the
cluster firms and education providers.
“Q7. The IMERC cluster organisation facilitates greater linkages between
industry and educational organisations, which would not exist or would not
be as strong if not for the existence of the cluster organisation.”
This question attempts to establish whether the cluster organisation facilitates linkages
generally between industry and educational establishments (as opposed to research
centres).
Agree Arguments
Thread A: Advantages of the presence of education providers in the cluster
The agreement arguments have been divided into two key threads. In both threads
however the opinions expressed, while positive, must also be described as vague. The
Thread A arguments variously mentioned the general benefit arising from UCC and
CIT’s involvement in the cluster, participating in research projects bringing firms closer
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links to the academic institutions - though this sentiment and several other in the agreement threads veer towards linkages with the research aspect of the higher education
institutions rather than the educational aspect, and input into a Masters course in
Marine Renewable Energy offered by UCC.
“There have been ideas floated about creating courses directed towards the superyacht industry.” – Naval architecture A
“Again, the linkages probably would exist but IMERC may strengthen them.” –
Maritime consultancy A
“Yes, that would be evident by the NMCI and having access to the facilities and
programs, and being aware of what opportunities are here.” – Marine renewable
energy A
“From our project work the companies definitely have increased linkages to the
educational institutions due to IMERC’s involvement.” – Local government B
“Input into relevant courses, especially the Masters in Marine Renewable Energy
course.” – Research B
“CIT & UCC are partners in IMERC, which can influence training. Combination
is key.” – Development agency A
“The relationships fostered between ourselves and the education providers has generated quite a few contracts.” – Marine renewable energy B

Thread B: Potential for greater role in the future
Thread B arguments though slightly less positive, are however slightly more informative. The opinions in this thread acknowledge that some value has been added to the
linkages between industry and education by IMERC by virtue of the cluster organisation’s facilitation of dialogue generally. However they question the extent to which
this has had “concrete” results to date.
“To a point, nothing concrete has happened yet. But a large amount of companies
have been brought in on visits by IMERC.” – Defence A
“I think it does facilitate it but I’m not too sure of the extent to which it does.
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It has to, because of the link that it has to the educational institutes - ideas cross
corridors faster than... If you’re in a meeting or you’re discussing all the time what
are the HEI’s needs you’d have to. Maybe they don’t publicise their achievements
enough.” – Local government A
“Agree that the linkages wouldn’t be as strong but they could be an awful lot stronger
again.” – Port A
“It makes a contribution certainly, but it is not the only actor in this regard.” –
Marine renewable energy C
Disagree Arguments
Thread A: No experience of activity in this regard
The disagreement threads in this consensus have been divided into two key threads.
The panel member in Thread A has not personally experienced any concrete actions
in this sphere, at least not in any proactive manner.
“Haven’t seen it happening. There are activities going on where industry groups
have been talking through MaREI about setting up training courses. There is also
the Masters in Marine Renewable which has led to companies setting up in IMERC.
However, I don’t feel there has been any ACTIVE educational piece happening - but
I might have missed it as that’s not my focus.” – Renewable energy A

Thread B: Do education providers want this to happen?
Thread B also questions whether anything tangible is taking place at present, with one
opinion questioning if the education providers even want IMERC to become involved
in this space as “they don’t see it as part of IMERC’s remit.”
“There’s possible potential, but not at the moment. I don’t think it’s delivering
anything at the moment, I don’t think it’s necessarily IMERC’s fault either, but I
don’t think so.” – Education A
“To a large extent the education providers do not want IMERC to become involved
in this space as they don’t see it as part of IMERC’s remit. There has been attempts
at making introductions between the education providers and industry but these
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haven’t worked out in my opinion.” – Research A
Again, the opinions in this consensus would suggest that going forward, dialogue or
open forum between all actors in the cluster is advisable for any mandate to be taken
on by the IMERC cluster organisation in this regard.

Thematic analysis, Round 1, Consensus 7
Linkages between firms and funding
In a well functioning cluster, there are strong linkages between firms and capital suppliers. Capital providers become familiar with the sector and sub-sectors and become
better at assessing risks and opportunities in the cluster’s business (Ketels et al., 2012).
Section 4, Question 9 seeks the panel’s opinion on whether the cluster organisation fosters such interactions.
“Q9. The IMERC cluster organisation facilitates greater linkages between
firms and funding organisations providing capital, i.e. banks, grant agencies, industrial development agencies, etc., which would not exist or would
not be as strong if not for the existence of the cluster organisation.”
The purpose of this question was to assess the general opinion about whether IMERC
facilitate linkages between firms and funding organisations providing capital such as
banks, grant agencies or export development agencies.
Agree Arguments
Thread A: Close cooperation between IMERC and development agencies
The agreement arguments in this consensus were divided into two threads. A consistent
sentiment through out argument Thread A was the close cooperation between the
IMERC cluster organisation and agencies such as Enterprise Ireland and the IDA.
In one example, IMERC had put one respondent company in touch with the IDA and
Enterprise Ireland - “The IDA actually helped set up the Irish operation of the company
and that happened because of initial contact through IMERC.” Other panel members
referenced IMERC “meeting constantly with the likes of IDA, Enterprise Ireland, etc.”,
though they go on to admit “as to what comes out of it, I’m not too sure.” It is pointed
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out that the IDA and Enterprise Ireland are on the mentor panel within the cluster and
the cluster organisation has organised for Local Enterprise Offices and similar bodies
to visit the incubation hub to meet with the companies.
“IMERC had put the company in touch with the IDA and Enterprise Ireland. The
IDA actually helped to set up the Irish operation of the company and that happened
because of initial contact through IMERC.” – Naval architecture A
“An example would be the cooperation between IMERC and the IDA, i.e. the transfer of land from Port of Cork to the IDA in order to provide space for the IMERC
campus. IMERC has also helped some of the IMERC companies become involved
in H2020 projects and receive funding as part of those.” – Maritime consultancy A
“I know that IMERC are meeting constantly with the likes of the IDA, Enterprise
Ireland etc... as to what comes out of it I’m not too sure. They’ve done a lot
of work with the IDA actually in bringing in companies into IMERC.” – Local
government A
“Not sure but they should be. Certainly from grant agencies, IDA, etc. the linkage
would be a lot stronger if it came through IMERC.” – Port A
“Strongly agree. IDA, Enterprise Ireland are on the mentor panel. LEOs and
VECs have been on visits.” – Renewable energy A

Thread B: Agreement regarding start-ups, less so for established firms
Thread B draws a distinction between the support for start-ups and supports for more
established companies and argues “the cluster isn’t sufficiently developed” yet.
“I would say for the start-up sector definitely yes. That’s a bit qualified and there
are reasons for that. I wouldn’t say that the cluster is sufficiently developed to be
able to say, but definitely yes for the start-up sector.” – Education A

Disagree Arguments: Introductions have been ad hoc
The disagreement argument is slightly contradictory in that the panel member states
that IMERC has made some introductions but on an “informal basis”. This may refer
to a perceived lack of consistency in the cluster organisation’s role in this regard, which
218

would support disagreeing with the question statement if the cluster organisation does
not fulfil the role in a sustained and consistent manner due to resource issues or other
factors.
“IMERC has made some introductions but this has been on an informal basis.” –
Defence A

Unable to comment
The unable to comment argument echoes the agreement Thread B, agreeing that
though linkages may be fostered more for the start-up companies, a more formalised
system is needed where companies new to the cluster are connected with points of
contacts in the funding providers and better informed of services offered.
“From my experience no, but that’s not necessarily fair because we had a lot of the
connections already. For a new start-up or new spin-in I would probably say yes.
But it still is early stages. A formalisation of that process, whereby a new company
is informed of the services provided or the people who need to be talked to is needed.
So I think it’s informal at the moment, on an ad hoc basis.” – Marine renewable
energy A

Thematic analysis, Round 1, Consensus 8
Linkages between firms and local government
In a cluster in which linkages between actors are strong, local authorities and agencies
are familiar with the needs of firms in the cluster and make decisions that promote
the cluster and removes obstacles to progress (Ketels et al., 2012). Section 5, Question
12 is important as it established whether the panel believes the cluster organisation
promotes this understanding between the cluster firms and local authorities.
“Q12. The IMERC cluster organisation facilitates greater linkages between
firms and local government, which would not exist or would not be as strong
if not for the existence of the cluster organisation.”
This question attempted to gauge the level of facilitation IMERC performs linking the
firms and local government. In a triple-helix cluster, government plays an important
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role through local and national authorities, agencies, etc.
Agree Arguments
Thread A: IMERC plays a strong role in establishing and strengthening
linkages
The agreement arguments were divided into two threads with the majority of agreement arguments falling under Thread A. The opinion in Thread A strongly corroborates
IMERC playing a role in facilitating linkages between the firms and local government.
Many of the panel members reference this by pointing to the links between IMERC
and the councils and the frequent attendance by council representatives at IMERC
events. One panel member makes the point that “local authorities would have little to
no contact with SME’s in the maritime sector if it were not for IMERC.” One of the
panel members representing one of the local authorities also confirmed that IMERC
has helped it to build stronger links within the cluster and increased interaction that
was not present previously.

“Very much so - links to county and city councils” – Research A
“IMERC invites people from the City and County councils to meeting in order to
make introductions to the companies.” – Naval architecture A
“Absolutely. I think the local authorities would have little to no contact with SME’s
in the maritime sector if it were not for IMERC.” – Local government A
“When the South West Regional Authority was in existence, the presence of IMERC
definitely facilitated greater linkages. This has continued now that it has been subsumed into Cork County Council.” – Local government B
“I assume there’s a substantial relationship there though I have no direct knowledge.
There does seem to be people from the local authorities at every IMERC event.” –
Marine renewable energy B
“IMERC has helped us as a local authority to build stronger links to CIT and
UCC. It has demonstrated that by increased linkage there can be huge benefits. It
has certainly led to more interaction that was not there before.” – Port A
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“Absolutely. The number of politicians visiting is a clear indication of that.” –
Local government A
“It’s not an important issue for companies. When it does arise, certainly IMERC
can help, but it’s usually not an issue.” – Marine renewable energy C
Thread B: IMERC plays a strong role for start-ups, less so for more established firms
“Qualified yes...again, from the start-up side I would say yes. Again, it’s not a
cluster that’s sufficiently developed, in my view, to be able to answer all those
questions.” – Education A

Disagreement Arguments: IMERC is not the driver in these relationships
The disagreement argument questions whether the impetus behind the interaction between the cluster organisation and at least one of the local authorities is primarily
driven by the local authority itself rather than being initiated by the cluster organisation.
“Perhaps this is true in the case of X Council - although the interaction may
be a result of X Council’s initiative rather than the other way around. I have
not interacted with IMERC since joining the X council.” – Local government C
(city/county removed to protect anonymity of panel)

Unable to comment
The unable to comment arguments largely involved a lack of direct contact or awareness of any activity in this regard. This could be interpreted either as a lack of linkages
between the companies and the local authorities, or a lack of communication of activities taking place on IMERC’s behalf. In either case, the cluster organisation could
be more proactive in communicating with the companies about any efforts to foster
linkages with local government.
“No personal experience of this happening.” – Maritime consultancy A
“I’ve never met anyone from any of the local authorities here, but then again we’ve
had no need to.” – Marine renewable energy A
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“I assume there’s a substantial relationship there though I have no direct knowledge.
There does seem to be people from the local authorities at every IMERC event.” –
Marine renewable energy B

Thematic analysis, Round 1, Consensus 9
Linkages between firms and national government
Question 13 follows in the same theme as Question 12, but moves the emphasis to the
national level. This question is especially important for a country as centralised as
Ireland, where many powers are at the national level rather than at regional level.
“Q13. The IMERC cluster organisation facilitates greater linkages between
firms and national government, which would not exist or would not be as
strong if not for the existence of the cluster organisation.”
Building on the previous question, the importance of this question was evaluating
IMERC’s role in fostering linkages between the firms and national government.
Agree Arguments
Thread A: Firms access to policy-makers facilitated by IMERC
The agreement arguments were grouped into two argument threads. The consistent
theme throughout Thread A was the access IMERC enabled to politicians, policymakers and decision-makers at the very highest levels, at least in recent years. Several
of the panel members make reference to government ministers taking a keen interest in
the development of the cluster and making frequent visits. The connectivity between
the cluster organisation itself and national government is clear and the benefits to the
cluster overall are also clear through tangible signs like new building and facilities. It
is a little less clear from the responses, how the firms have directly benefited beyond
an increased awareness of the sector overall.
“IMERC helps with access to the former Minister for Marine, Simon Coveney, and
also to people in the Department.” – Naval architecture A
“If you include access to the minister then yes. Perhaps it was serendipitous that
the Minister was the local representative! But having access at that level is very
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powerful.” – Marine renewable energy A
“IMERC has the ear of politicians and organises events which raise awareness of
activities.” – Local government B
“Yes, certainly. There have been Government Ministers in to meet the firms on
several occasions.” – Marine renewable energy B
“IMERC is very active in its dealing with Government departments. It needs buy-in
and this requires ambition and activity.” – Development agency A
“Up to recently, there was a direct line to the minister almost, the relevant minister
being from the constituency who took a very personal interest in both the development of the region but also because the marine and agriculture and fisheries came
under his brief, they took a personal interest. I would say generally speaking, yes,
there have been links between IMERC and various government departments.” –
Education A
Thread B: IMERC firms input into policy-making
Whilst one panel member is of the opinion that mostly the advantage has been derived
from networking, others point to IMERC’s key role in representing the firms views
through its input into policy documents such as “Harnessing Our Ocean Wealth”,
Ireland’s Integrated Marine Plan (Department of Agriculture, Food and the Marine,
2012).
“To a point, mostly the advantage has been from networking encouraged by the
IMERC cluster organisation.” – Defence A
“Yes, through policy documents IMERC is representing the views of the firms. The
firms definitely would have little voice without IMERC.” – Local government A
“Very much so. Absolutely. Again, national government want to see a joined up
approach. Nothing is more frustrating than half proposals. If it comes through a
body like IMERC, they would assume it has the backing of bodies such as IMERC’s
constituent members such as the INS, education facilities, etc.” – Port A
“Concept is young but it’s made a big impression. For instance it was pivotal in
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development of Our Ocean Wealth integrate maritime strategy.” – Government
department A

Thematic analysis, Round 1, Consensus 10
Facilitating firms’ input into government decision-making
In order for local and national authorities to understand the needs of firms and actors
within the cluster, a conduit for communication and representation must be established.
Question 14 attempts to gauge the expert panel’s opinion whether this communication
and representation is taking place.
“Q14. The IMERC cluster organisation increases the ability of firms to
lobby local and national government on important issues by providing them
with a greater voice and increases access to decision-makers.”
Providing cluster firms with a unified voice is one of the key roles of any cluster organisation. This question attempts to evaluate if that is the case in IMERC.
Agree Arguments
Thread A: IMERC facilitates greater access to decision-makers for firms
The agreement arguments in this consensus were grouped into three threads. The
key point in Thread A is the increased level of access gained by the cluster firms to
decision-makers through IMERC’s facilitation and efforts. For instance, in the example
given by one panel member, the companies can, through IMERC, “make policy-makers
aware of issues that they might otherwise have had no awareness of.” In a more general
sense, the cluster organisation has “raised the profile of...and potential for companies
working in the marine and energy space.”
“The companies have been granted extensive access to decision makers, largely if
not completely due to IMERC getting access for them. The companies have also
got access due to collaborating on European projects - the consortia of which were
helped to form by IMERC creating linkages.” – Research A
“Commercial companies can, through IMERC, make policy makers aware of issues
that they might otherwise have had no awareness of.” – Naval architecture A
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“We are aware of the close relationship between IMERC and local and national
government so would agree.” – Maritime consultancy A
“IMERC has a good reputation and has good access to ministers. Since IMERC
has been established there has been a much greater increase in lobbying on maritime
issues.” – Local government A
“I would say, when needed, yes. IMERC has raised the profile of companies and
the potential for companies working in the marine and energy space. Absolutely.
There’s evidence of that. There was money allocated in the capital plan and so I
think there’s absolutely evidence for that, as that was successful.” – Education A
Thread B: IMERC provides decision-makers a single point-of-contact for
sector firms
The arguments in Thread B, while still positive, are a little more nuanced. One panel
member makes the point that the cluster organisation provides a single point of contact
for government to approach rather than having to deal with many various entities
previously. Another point raised by a panel member was that politicians have been
very quick to offer support, but in actuality they are very limited in what they can
help with that isn’t already covered in a government agency’s remit. Finally, more
than one panel member, questioned whether the companies themselves know what it
is they would like represented to decision-makers even if access is obtained since there
are a series of different agendas competing. The issue of balancing the various interests
and needs within a cluster is one of the most demanding pressures put on cluster
organisations (Fromhold-Eisebith and Eisebith, 2005; Viederyte, 2013).
“Progress is shown by all the bodies looking to invest whereas before those bodies
had to deal with various bodies.” – Port A
“Yes, BUT, from the companies point of view, WHAT is the message we actually
want to convey? Politicians have been very quick to offer their support and help
but what can they actually help with when the actual procedures and roles are the
remit of the various agencies.” – Renewable energy A
“It has provided links which helped us to establish our niche industry.” – Marine
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ICT A
“In certain situations. Series of different agendas competing. The Entrepreneur
Ship can play the most important role.” – Development agency A

Thematic analysis, Round 1, Consensus 11
Business to business linkages
Firms in a cluster do not exist in isolation. They interact with each other as buyers, as
suppliers, as technology partners, as places to find trained staff, as sources of new ideas
to imitate or compete with (Ketels et al., 2012). Section 6, Question 15 addresses the
fundamental question of whether the cluster organisation is playing any role in creating
or strengthening this linkages.
“Q15. The IMERC cluster organisation facilitates greater business to business linkages, which would not exist or would not be as strong if not for the
existence of the cluster organisation.”
The importance of this question was in establishing if the cluster organisation does, in
fact, foster greater linkages in this regard.
Agree Arguments
Thread A: IMERC attracts new firms, providing opportunities for existing
firms
The agreement arguments in this consensus were divided into four argument threads.
The opinions in Thread A placed an emphasis on the influx of new companies within
the cluster and the opportunity this awards the companies themselves - facilitated by
IMERC, to make connections.
“The influx of new companies would not be happening to such an extent without
the existence of the cluster organisation.” – Naval architecture A
“IMERC provides the opportunity. It is then up to the firms to make use of this
opportunity. IMERC has some control due to cross-section of companies present.
A good cross-section is needed to encourage collaboration.” – Maritime consultancy
A
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Thread B: IMERC gives smaller firms an opportunity to interact with larger
firms and multinationals
The consistent theme in Thread B was the opportunity which the cluster firms have to
interact with larger firms and visiting FDI companies coordinated by IMERC. “Larger
companies have been brought in on tours, introductions, meetings, etc.” One panel
member advocates a “more formal programme” in this regard but states that there has
been “plenty of interaction and collaboration between firms in the cluster.”
“Larger companies have been brought in on tours, introductions, meetings, etc.” –
Defence A
“From talking to businesses in IMERC, we would say this is true. They said they
had greater contact with other companies and were able to make joint bids which
they wouldn’t have been able to coordinate if not for IMERC.” – Local government
A
“Networking events, visiting FDI companies. To be fair IMERC does a lot with its
very limited resources.” – Marine renewable energy C
“I would say they probably have. I mean, they’ve organised various networking-type
events where companies have come and if they weren’t there, those events might not
have happened.” – Education A
“All the start-up companies also interact with external contacts thanks to IMERC.”
– Marine renewable energy B
“Very strong. The NDRC has a ’catalyser’ - a more formal programme. There
has been plenty of interaction and collaboration between the firms in the cluster especially the incubated start-ups.” – Renewable energy A

Thread C: IMERC’s incubator hub fosters interaction
A key factor in the interaction fostered by the cluster organisation is the them of Thread
C - that of the incubation hub, the ‘Entrepreneur Ship’. Several panel members referenced the “sharing of physical space” facilitating the interaction between companies.
Business incubators are a key driver of innovation and there are several in place in the
region previously established by the higher education institutions such as the Rubicon
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in CIT and the Gateway centre in UCC.
“Incubation unit facilitated this interaction.” – Research B
“Yes - companies sharing physical space, workshops, etc.” – Defence A
“All the start-up companies interact within the incubation hub.” – Marine renewable energy B
“Co-location is a major factor, especially the incubation hub.” – Marine ICT A

Disagree Arguments: The cluster lacks the critical mass required for IMERC
to fulfil this role
The key disagreement argument, and one reiterated through several of the consensuses
is a perceived lack of critical mass within the cluster in terms of number of firms.
“Not enough firms in the cluster. From our viewpoint they tend to compete with
each other rather than make the most of opportunities to collaborate.” – Local
government B

Thematic analysis, Round 1, Consensus 12
Providing new opportunities to interact within the supply chain
This question seeks the panel of experts view on whether the cluster organisation
strengthens linkages between cluster firms and other actors with which they may not
necessarily have dealt with.
“Q22. The presence of the cluster organisation strengthens links between
firms and other bodies in the region that may not have otherwise interacted
to any great extent. Examples may include allowing local suppliers better
opportunities to supply local larger industries, providing opportunities for
gaps in the supply chain to be identified, or increasing awareness in local
and national government of activities within certain sectors.”
This question was one of several questions not based on the underlying ‘Gap Model’
framework around which the main sections were organised. Section 9, the final section
of Round 1 was designed to give an overall holistic view of the impact the cluster has
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had on linkages within and external to the cluster.
Agree Arguments
Thread A: IMERC raises awareness of the sector
The agreement arguments in this consensus were divided into two threads. A consistent
theme raised by panel members and grouped into Thread A was IMERC’s role in
raising awareness nationally of the Irish maritime sector. One panel member expresses
the opinion that “some of the praise for this must be reserved for the IMERC cluster
organisation.”
“What the Cork cluster has done in raising the profile of the maritime industry
nationally has been huge. Some of the praise for this must be reserved for the
IMERC cluster organisation.” – Research A
“On the policy side, yes, the cluster organisation has done a great job.” – Local
government A
“Yes, IMERC has definitely increased awareness in the region and nationally of
activities in this sector and the possibilities available.” – Defence A
“They’ve brought a huge awareness. That was evident at SeaFest where you had
three quarters of the cabinet attending.” – Port A
“Yes. Part of that could be achieved by regular conferences/info days that IMERC
did a lot of.” – Renewable energy A
“Absolutely, and it’s still early days. IMERC is very good at promotional activities
but is constrained by space and resources.” – Marine renewable energy C

Thread B: IMERC aids awareness of firms’ activities and opportunities
The cluster organisation’s promotional and networking activities, such as information
days, conferences, etc. are also raised as evidence of the role the cluster organisation plays in strengthening links between firms and other bodies that may not have
interacted to any great extent previously.
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“Our company would never have been involved with marine renewable energy developers if it weren’t for our involvement with IMERC for example.” – Naval
architecture A
“Between firms and other bodies in the region - yes. I would say very much it
does.” – Marine renewable energy A
“In terms of firm to firm linkages, the firms have told me that they much greater
contact and access to each other.” – Local government A
“Yes, it has allowed us to interact with larger bodies such as the Port of Cork and
the Harbour Master. We have had interactions with potential customers and have
had regular industry visits.” – Marine renewable energy B
“Provided a definite critical mass and/or focus.” – Research B
“Tyco - IMERC gave us great access to senior management.” – Marine ICT A
“It’s an emerging sector so much of the focus has been on building the sector. Many
of the companies involved are quite small so it’s too early to tell in many instances.”
– Development agency A
“I would say yes, yeah. Again, just to qualify, I wouldn’t be aware of any FDI
companies in the cluster, but I don’t know enough about the cluster. There have
been discussions with Tyco. I would have to say yes there.” – Education A

Disagree Argument: Lack of critical mass
“At present there are not enough members, especially from the public sector.” – Local
government B

Thematic analysis, Round 1, Consensus 13
Fostering interaction between local firms and FDI companies
The final question, Question 23, follows on from the previous question by going into
more detail on the fostering of linkages between cluster firms and the operations of FDI
companies.
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“Q23. The existence of the cluster gives the local operations of foreign direct
investment (FDI) companies an opportunity to interact and collaborate with
indigenous firms and vice versa.”
Again, this statement was not wholly based on the ‘Gap Model’ framework but rather
from the viewpoint of gaining a holistic overview of the cluster’s context.
Agree Arguments
Thread A: IMERC makes it easier for firms to create links and initiate
contact with FDI companies
The agreement arguments were joined together in two threads. Many of the opinions
in Thread A reference the interactions between the cluster firms and FDI companies
and multi-national companies (MNCs). Some of the most frequently referred to are
EMC, a multi-national IT manufacturing and consulting company based in Cork; and
Tyco, also a multi-national company with interests in IT and aspects of the maritime
sector. Several of the panel members credit the cluster organisation with working to
persuade FDI companies to establish local offices or spin-offs in the incubation hub.
This is a concrete example of the role a cluster organisation can play in facilitating
stronger linkages, with an aim of increasing innovation and knowledge spill-overs with
local companies.
“IMERC makes it easier for the company to create links and initiate contact with
indigenous firms.” – Naval architecture A
“Yes, the presence of FDI spin-offs within the incubation hub is evidence of this.”
– Marine renewable energy B
“Yes the start-up’s in IMERC of European/Irish offices of multinationals is proof
of this.” – Defence A
“Black & Veatch, Tyco. Perhaps there are more but this may be more applicable to
the other companies in the incubation hub.” – Renewable energy A
“Hugely agree - it’s the combination between local start-ups, research and selling
opportunities.” – Development agency A
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“I would say absolutely. What it has done is it has made Tyco aware that there
is a resource, a research resource locally, that there’s a potential test-bed resource
locally, that there are opportunities for networking with local companies, smaller
maybe start-ups, SME’s. There has also been interaction with EMC and so on.” –
Education A
“Very much so. It’s the single reason our company set up here - that local interaction and local visibility.” – Marine renewable energy A
Thread B: IMERC gives cluster firms credibility
Thread B are slightly less clear-cut but do make the point that the existence of the
cluster gives a credibility to the sector regionally, while making the point that perhaps
a critical mass has not yet been achieved in terms of number of firms within the cluster.
“Yes but could do better with more member firms.” – Local government B
“It gives a credibility.” – Port A

6.4

Analysis - Consensus Achieved in Round 2

Round 2, Consensus 1
Bridging the gap between firms and funding
In order for capital providers to become better acquainted with a particular sector,
firms may need assistance in preparing their funding applications in terms of structure,
content, or suggestions for point of contacts. Section 4, Question 10 is important in
discerning if the cluster organisation is performing a role in this regard.
“Q10. The IMERC cluster organisation works with firms to strategically position themselves to access funding, or to integrate them with firms/agencies
that can assist them in doing so with supports, guidance and/or mentoring.”
The first consensus ranked at 82% which is a Medium agreement consensus. 82% of
the 11 responses returned for Round 2 consider that the cluster organisation works
with firms to strategically position themselves to access funding, or to integrate them
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with firms/agencies that can assist them in doing so with supports, guidance and/or
mentoring. In Round 1 the question achieved an agreement consensus of 53% and
through the repetition of the question in Round 2 and through the provision of feedback
from Round 1, the question increased in agreement to 82%.
The importance of this question was to evaluate whether the cluster organisation assists
firms create linkages to funding agencies or agencies which can assist them in doing so,
such as Enterprise Ireland.
Agree Arguments
Thread A: Engagement providing opportunities
The agreement arguments in this consensus were joined into three threads. Engagement
was the consistent theme which emerged in Thread A. According to one panel member,
the cluster organisation can not only advise a firm of the right agency to approach,
but “the correct person within the organisation” whom to contact. This assistance
from the cluster organisation to firms to position themselves for first contact is a key
facilitation role.
“They can tell you not only the right agency but the correct person within the
organisation. It also allows the company to say “I was given your contact details
by IMERC...” ” – Naval architecture A.1
“Agree and that was the aim of IMERC when it was set up.” – Port A.1
“Totally, always about engagement. Better opportunities arise from facilitation.”
– Development agency A.1
“Our company has been introduced to many potential clients and international agencies (such as US Navy Office of Naval Research) . This has directly led to business
opportunities and consulting work.” – Marine renewable energy A
“It’s not principally its job but IMERC can help companies position themselves for
first contact with funding agencies.” – Marine renewable energy C
“We didn’t need it ourselves but know that we would have been pointed in the right
direction if needed.” – Marine renewable energy B
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Thread B: Positive role played by the incubation hub
Thread B emphasised the role the ‘Entrepreneur Ship’ incubation hub has played an
increasing role in this regard. In particular, its mentor panel and the connections
between the start up companies and state bodies like Enterprise Ireland and the Local
Enterprise Offices were highlighted by panel members.
“Through the Entrepreneur Ship and in particular its mentor panel.” – Marine
renewable energy C
“Through the Entrepreneur Ship, connections have been facilitated between our
company and state bodies (LEO and EI) along with avenues for private investment.” – Marine renewable energy B
“Being on the advisory board of the ‘Entrepreneur Ship’, I have mentored client
companies located there and have made international connections which may deliver
business and/or funding opportunity” – Marine renewable energy C

Thread C: IMERC facilitates relationships to funding agencies
Thread C highlights the role agencies like Science Foundation Ireland (SFI) play in
providing funding, and how IMERC has facilitated connections between it and similar
bodies, and the cluster firms. The key point is that IMERC is not the organisation
responsible for funding or export development etc., but that it can assist firms in
approaching these bodies and guiding them to first contact.
“IMERC enabled a number of companies to avail of Science Foundation Ireland
(SFI) funding through the MaREI Centre. In addition a number of companies /
agencies (and also local authorities) have been brought in through IMERC to align
to various national (SFI Industry) and EU (INTERREG, LIFE, H2020) funding
programmes.” – Research B
“IMERC connects the full range of regional and national public supports to the
companies. LEO, EI, IDA and SEAI for example have all got knowledge and connections. IMERC have also gotten a number of innovation vouchers for companies
through EI. They have helped us connect to ESA and we have received funding from
it.” – Renewable energy A
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“IMERC supports industry especially SME’s to access funding mechanisms such
as EU ERDF funding and Enterprise Ireland funding. This is very beneficial to
industry as they normally do not have the time or the personnel to apply of this type
of funding. Lack of knowledge of such funding can also be an issue and IMERC
provides the solution to this issue by making industry aware of various funding
opportunities. This is particularly advantageous to Smaller to medium Businesses.”
– Local government B
Disagree Arguments Thread A: Not yet, but...
The disagreement arguments were divided into two threads. Thread A largely consisted of “Not yet, but...” sentiments. These panel members believed that the cluster
organisation is not fulfilling a facilitation role at present but has the potential to in
future.
“Not at the moment but this could increase in the short to medium term.” –
Research A
“Not yet. Bear in mind there’s only be one meeting of the steering group of the
incubation centre and that would have representative of the local enterprise office
and venture capital etc.” – Marine renewable energy A
“Not yet but IMERC is developing as an industrial liaison. It is something that will
need to be done to develop that capacity through the incubation hub. The expertise
is not yet there, nor the manpower.” – Defence A

Thread B: It is not IMERC’s role
The opinions within Thread B however strongly believed that it is not IMERC’s job to
fulfil this role. One panel member expressed the opinion that “strategically positioning
the start-ups should really be the job of the likes of the LEO’s, Enterprise Ireland,
etc.” Another panel member raised concerns of resistance from agencies such as those
mentioned above to any perception of IMERC “stepping on their toes.”
“No, it could do more. It could do more but it MAY not be its job. Strategically
positioning the start-ups should really be the job of the likes of the LEOs, Enterprise
Ireland etc. There’s no reason why they can’t facilitate the process however. There
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is plenty of support out there from the EU, Enterprise Ireland, etc. What is not
clear is how it’s joined up and dove-tailed. That is a facilitation role that IMERC
can fill.” – Renewable energy A
“The re-organisation of the Local Enterprise Offices (LEOs) has been a large factor
in this area. I think this is probably a bigger issue than anything on IMERC’s part.”
– Research A
“Since the Entrepreneur Ship opened the relationship with Enterprise Ireland has
been extremely close. I would see the role getting stronger. As it matures it seems
to have a more proactive role in supporting the commercial side of the cluster
rather than the academic research side. The evolution of IMERC’s role supporting
research is going to take a lot longer as private firms move a lot more quickly.
There may be a bit of opposition from elements in business support agencies who
fear IMERC encroaching on what they see as their role. IMERC is the first cluster
agency that has ‘worked’ in the country so I think EI is not quite sure how to
interact with IMERC yet to a large extent.” – Research A

Round 2, Consensus 2
Bridging the gap between firms and funding
Question 11 follows on from the previous question and goes into more detail about the
role played by the cluster organisation in helping firms to position themselves to access
funding.
“Q11. The IMERC cluster organisation disseminates information regarding
funding opportunities as part of a structured mechanism - creating awareness of funding opportunities.”
The second consensus ranked at 82% which is a Medium agreement consensus. 82%
of the 11 responses returned for Round 2 believe that the cluster organisation disseminates information regarding funding opportunities as part of a structured mechanism
- creating awareness of funding opportunities.”
In Round 1 the question achieved an agreement consensus of 59% and through the
repetition of the question in Round 2 and through the provision of feedback from
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Round 1, the question increased in agreement to 82%.”
Agree Arguments
Thread A: IMERC disseminates information on funding opportunities
The agreement arguments were divided into two threads. The panel members expressing opinions in Thread A agreed that the cluster organisation does disseminate information regarding funding opportunities - however they were less clear on the structured
element. Several mentioned the ad hoc nature of communications in this area.
“Yes, but on an ad hoc basis to date.” – Defence A.1
“We know that information is passed on to cluster members but not sure on the
exact formal nature of it.” – Local government A.1
“It could be clearer. It is there, we do get emails. We don’t get emails about
absolutely everything. It is difficult however as each of the incubate companies is
interested in something slightly different.” – Renewable energy A.1
“I agree that they disseminate information regarding funding opportunities but this
is delivered on a more ad-hoc / dynamic basis than as part of a structured mechanism.” – Marine renewable energy A.2

Thread B: Systematic dissemination of funding opportunities
However, in Thread B, many panel members referred to receiving email alerts and
more formalised communications in this regard. It is possible that the mechanism for
disseminating information such as this became somewhat more formalised between the
Delphi rounds and this is a sign of the cluster organisation maturing into certain roles.
“Regular email updates create awareness of funding opportunities. Regular funding
calls from state/EU bodies are highlighted along with intermittent other opportunities as and when they arise.” – Marine renewable energy B.2
“This is a bilateral relationship in the case of MaREI where we both receive information from IMERC but also use IMERC as a channel to disseminate funding
opportunities (look for partners).” - Research B.2
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“They have a formal newsletter as well as regular emails on the distrubtion list.
There are formal events as well that we all get invited to. Its up to the companies
to action (horse to water etc).” – Renewable energy A.2
“IMERC seems to be very successful at not only disseminating the existence of
funding opportunities, but also leveraging them. The ESA BIC is one example.
They are extremely good at, perhaps better at than senior management in some
institutions.” – Research A.2
Disagree Argument ad hoc, or not encountered
“It passes on a certain amount of information at the moment but this is largely on
an ad-hoc basis.” – Resarch A.1
“That’s something that we haven’t seen as yet.” – Maritime consultancy A.1

Unable to comment
“I’m not aware of that. I would say that there may well be information is certainly
disseminate - I don’t know if it’s done in a structured way. Like, for example, a
regular newsletter. But I would say information is certainly disseminated as and when
it arrives. Whether that’s sufficiently structured...?”

Round 2, Consensus 3
Facilitating collaborative competition
Cluster organisations have a role to play in creating opportunities in the supply chain
and in facilitating collaborative competition. Strong institutions and solid levels of
trust enable collaboration within a cluster to function (Ketels, 2009). Question 16 is
important in identifying if this is the case in the IMERC cluster.
“Q16. The IMERC cluster organisation increases opportunities for collaborative competition both with industry peers and firms in other sectors and
sub-sectors, i.e. contracting and sub-contracting, joint bids for contracts,
notifying each other of business opportunities, etc.”
The third consensus ranked at 73% which is a low agreement consensus. 73% of
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the 11 responses returned for Round 2 consider that the cluster organisation increases
opportunities for collaborative competition both with industry peers and firms in other
sectors and sub-sectors.
In Round 1 the question achieved an agreement consensus of 53% and through the
repetition of the question in Round 2 and through the provision of feedback from
Round 1, the question increased in agreement to 73%.
Agree Arguments
Thread A: Direct experience of IMERC-facilitated collaborations
The agreement arguments in this consensus were divided into two threads. Thread
A was categorised by personal experience of collaborations between cluster companies
or of knowledge of it occurring. Comments such as “we have collaborated with a
similar company on joint bids”, “joint tenders by ourselves and another company”,“we
have jointly bid”, “this was something all the businesses had mentioned”, “we have had
discussions on a likely collaboration”, and “we have had some joint bids already” would
seem to heavily suggest that there is at least some level of opportunity for collaboration
between the cluster firms being created by the cluster organisation.
“We have collaborated with a similar company on joint bids, while signing agreements dividing up capabilities. This company has specialities which we don’t have
and vice versa. IMERC allows us to create dialogue with this companies in the
same sector and build trust.” – Naval architecture A.1
“In our case that’s evidenced by joint tenders with ourselves and another company
in the cluster. If we see something of interest to each other we make each other
aware or we actually propose to partner up on a bid. Another company is a new
entrant, so already we’re having some discussions with them to see where it makes
sense for us to collaborate, because at one level we would compete. Instead of saying
“OK, we’re not going to talk to you guys at all”, we’re actually sitting down and
mapping out where we can work together. I think that’s the value of the cluster.”
– Marine renewable energy A.1
“Yes. We have jointly bid with other IMERC partners and are using other compa-
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nies as case studies. We have also connected into both CIT and UCC in projects
and money has flowed both ways.” – Renewable energy A.2
“That was something the businesses had all mentioned - greater contact and collaboration with other firms.” – Local government A.1
“Yes, we have personal experience with this. We have had discussions on a likely
collaboration with one of the other companies within the incubation hub.” – Marine
renewable energy B.1
“Yes, we’ve had some joint bids already.” – Renewable energy A.1
Thread B: Agree but unaware of concrete examples
Thread B seems to highlight a certain disconnect between what the cluster firms are
reporting and the perceptions of some of the non-firm panel members. Opinions within
this thread do not seem to be aware of the activity between the companies evidenced
in Thread A. This may be a failing on the part of the cluster organisation in terms of
communicating and promoting activity between firms in the cluster to non-firm actors
within the cluster.
“Qualified yes. The bulk of companies within IMERC fall into one category. For the
SME companies this element is important, but for the FDI touch-down companies
this is less so.” – Marine renewable energy C.1
“Many of the companies are small right now. Awareness of what is happening
opens doors in larger companies.” – Development agency A.1
“I think that the cluster is still at too an early stage in its evolution to evaluate the
extent of this activity. Clearly there is a strong community spirit evident in IMERC
with companies openly discussing business opportunity but I am not aware of any
concrete joint business yet. Our company has however entered into a Teaming
Agreement with another company to jointly pursue business opportunities in the
US.” – Marine renewable energy A.2

Disagree Argument: Not aware of collaborative linkages
Similarly to the agreement Thread B, there seems to be a disconnect between the
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perceptions of some of the non-firm actors within the firm and the actual activity
being experienced by the firms within the cluster. This is certainly an area which
could merit further study.
“Not for our company and not that I’m aware of.” – Marine ICT A.1
“Not at this stage. I anticipate that will be something that will come as the cluster
matures. The issue IMERC has at the moment is the level of commercial involvement. It’s still very much weighted towards the academic partners although this is
changing.” – Research A.1
“One weakness is that there haven’t been enough companies from certain sectors
brought in yet.” – Defence A.1
“I doubt it. That’s not a reflection on IMERC; I think it’s a reflection on the
development of the cluster. I think the cluster... I might be wrong in this, and I
wouldn’t be as knowledgeable in this as the IMERC managers, but I certainly would
expect that that would happen as a result of a successful cluster. To me, that’s one
of the real signs of a cluster, is that sort of healthy ’co-opetition’. I don’t know if
the cluster is well enough established to be able to say there’s any of that happening.
But, I would expect that that kind of thing would happen, and IMERC should be
the entity that would do that.” – Education A.1

Unable to comment
“There is a potential for this to happen, however there needs to be more companies. In
our opinion you need companies to commit to their physical presence in the incubation
hub.” – Maritime consultancy A.1

Round 2, Consensus 4
Linkages to other clusters
Question 17 follows on from the previous question and aims to examine the supplychain and collaboration opportunities provides by interacting with other clusters.
“Q18. The cluster organisation facilitates linkages to clusters in different

241

market segments, i.e. maritime to energy, maritime to IT.”
The fourth consensus ranked at 91% which is a high agreement consensus. 91% of
the 11 responses returned for Round 2 believe that the cluster organisation facilitates
linkages to clusters in different market segments.
In Round 1 the question achieved an agreement consensus of 65% and through the
repetition of the question in Round 2 and through the provision of feedback from
Round 1, the question increased in agreement to 91%.
External linkages to other clusters, and to clusters in other sectors are important for
knowledge diffusion across economies Ketels et al. (2012). This question is designed to
evaluate whether the cluster organisation is facilitating linkages in this regard.
Agree Arguments
Thread A: Linkages to other sector clusters
There is a large amount of agreement in the argument threads in this consensus. Thread
A includes frequent references to interactions between IMERC and Energy Cork and
IT@Cork, perhaps not surprising when marine renewable energy and marine ICT are
focus markets for the IMERC cluster.
“Maritime to Energy has been quite strong. Maritime to ICT has also been strong
with the involvement of EMC and others. Examples would be the relationship
between IMERC and the SmartOcean iniative, marine ICT, Energy Cork and
IT@Cork.” – Research A.1
“It has led us to become involved in projects with an IT element for example that
we haven’t the time/expertise in but do for the maritime element. IMERC has led
to us talking to clusters such as IT@Cork.” – Port A.1
“Yes, Energy Cork, IT@Cork - mutual support.” – Defence A.1
“It does. One has to be mindful of the population of companies involved in IMERC.
Good examples include the annual IMERC conference and the Mechathon event.
Energy Cork, IT@Cork. Maybe a small bit of education is required - the sector is
not just about wind turbines and marine renewables. Blue Tech might be a better
bet long term. Because it represents the blue-tech it does cover a lot, in the sense
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of energy. It does cover blue energy type companies as well. Mainly because Cork
is so small, those connections have been made locally. I’d say those connections
have been made locally, whether they’ve been made nationally or internationally I
wouldn’t be able to say.” – Marine renewable energy C.1
Thread B: Scope for even more collaboration and inter-cluster networking
Thread B calls for “lots more collaboration” using “inter-cluster networking events,
etc.”
“Theoretically yes but I think there is potential for lots more collaboration here maybe this is a role for the public sector/economic development departments of local
authorities or similar. Inter-cluster networking events etc.” – Local government
C.1
Disagree Argument: Thread A
The disagree and unable to comment arguments are largely similar and consist of
expressions of lack of awareness or knowledge. This may signify the need for greater
communication of any activity in this area, or is in fact a realist assessment that any
linkages between IMERC and other clusters in other market sectors are tenuous.
“I can’t say it has. I don’t think they do.” – Marine renewable energy A.1
“The only are where that is happening is the space sector and that is because ESA saw
an opportunity. IMERC is still trying to consolidate its position in its own sector.” –
Research A.2
Unable to comment
“I don’t know. My perception is that there’s not that strong a link on a day-to-day
basis. Just looking at the Cork region, I don’t know how strong the links are between
IMERC and Energy Cork, and probably even less between IMERC and IT@Cork.
I think this is a missed opportunity. I don’t know if they’re collaborating on a more
in-depth basis than attending each other’s events etc.” – Local government A.1
“Not that we’ve seen personally.” – Marine renewable energy B.1
“Presume it does but haven’t seen it personally.” – Renewable energy A.1
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Round 2, Consensus 5
Linkages between firms and global markets
Assisting cluster firms to access supply chains and global markets is an important
functions of a cluster organisation (Shakya, 2009), This can take the form of interacting
with export development agencies to support and create linkages with member firms
of the cluster.
Q19. The IMERC cluster organisation facilitates linkages between firms
and global markets by making cluster members aware of international commercial opportunities and liaising with export market development agencies
such as Enterprise Ireland.
The fifth consensus ranked at 91% which is a high agreement consensus. 91% of the 11
responses returned for Round 2 consider that the cluster organisation facilitates linkages
between firms and global markets by making cluster members aware of international
commercial opportunities and liaising with export market development agencies.
Of the 11 returned responses, 10 agreed, 1 disagreed, 0 were unable to comment.
In Round 1 the question achieved an agreement consensus of 59% and through the
repetition of the question in Round 2 and through the provision of feedback from
Round 1, the question increased in agreement to 82%.
Agree Arguments
Thread A: IMERC’s limited activities are helpful
The agreement threads in this consensus were broken down to three threads. The
arguments in Thread A are rather tenuous. The subtle theme is that the cluster
organisation’s activities in this area, though arguably limited, are perceived as helpful.
“By the presence at conferences of cluster personnel highlights the companies within
the cluster.” – Naval architecture A.1
“I would agree from my limited knowledge. I definitely get the impression that
IMERC’s existence is a help.” – Local government B.1
“Yes, although it’s quite rare.” – Marine ICT A.1
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“We have been made aware of opportunities.” – Marine renewable energy B.1
“We have a definite need to learn from clusters in different fields - even tangential
areas such as medicine, and IMERC has facilitated this.” – Research B.2
Thread B: IMERC works closely with development agencies
The argument in Thread B however is more consistent. Many reference the cluster
organisation working the with IDA on itineraries for trade visits organised by the IDA
- this is largely perceived as the correct method of approaching this area, in the Irish
context at least.
“Aware of collaboration with Enterprise Ireland but no personal experience.” –
Maritime consultancy A.1
“Again, it’s evolving. Big work with the IDA on maritime sector - local companies can partner with FDI companies and international investors.” – Development
agency A.1
“I know that IMERC is constantly interacting with Enterprise Ireland but I’m not
sure to what extent that extends to the individual firms.” – Local government A.1
“Yes, especially with Enterprise Ireland. It’s not as relevant for FDI companies.”
– Marine renewable C.1
“Do bring in Enterprise Ireland and the IDA. But more could be done. One important thing could be to create a portfolio of the companies within the cluster that
could be provided to IDA (with their feedback) to use when their are pitching to
investors, etc.” – Renewable energy A.1
“Yes, Energy Cork, IT Cork and more recently European Space Agency BIC, Cork.”
– Marine renewable energy B.2
“Yes, we have been connected to ESA through IMERC” – Renewable energy A.2
“IMERC as a cluster organisation has direct linkages and channels to other clusters
both nationally and internationally. A good example of a cluster to cluster linkage
is the links between IMERC and the ICT cluster in Cork namely, IT@Cork” –
Local government B.2
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“IMERC has organised for companies from other countries to visit our organisation.” – Port A.1
Disagree Argument: IMERC lacks the resources for this role
Many of the disagreement arguments surround the cluster organisation’s acknowledge
lack of resources and the immaturity of the cluster. It should be noted that any cooperation between the cluster organisation and agencies such as the IDA and Enterprise
Ireland is overwhelmingly perceived as positive.
“It’s not a formal thing yet. More about pointing people in the right direction.” –
Defence A.1
“When you look at it, and there is a lack of resources in terms of staff numbers.
Certainly, they’ve built connections with Enterprise Ireland. Whether they’re sufficiently well-resourced to be trying to do everything else and do all of that...perhaps
it’s too early days for that. It may be asking a lot. One would expect it from a
properly financed cluster organisation that has that as its remit. But for that to
hold, they can’t be trying to do too many different things. Resources are an issue.
Possibly through the Irish Naval Service there are connections with international
opportunities there but it’s not clear.” – Education A.1
“Not at the moment to any great extent. This is a combination of the immaturity
of the cluster and a lack of support from Enterprise Ireland when it comes to the
maritime sector.” – Research A.1
Unable to comment
“No, I don’t it know if it does. It hasn’t been our experience to date. There may be
an awareness that there are international, large companies in and around the IMERC
cluster...although one occasion a large international company did come in and met all
the IMERC incubator companies. Perhaps on an ad hoc basis at the moment.” –
Marine renewable energy A.1
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6.5

Analysis - Non Consensus

The Delphi survey achieved a final total of 18 consensuses with a further four statements
that did not achieve any level of consensus agreement. The purpose of the current
Delphi is exploratory with regard to the role of the cluster organisation and therefore
even though four questions did not reach any level of consensus, the opinion provided
through the rounds can provide some information on the subject matter for future
research and clarification. The following analysis will provide a brief discussion of the
questions that failed to reach agreement consensus and will be discussed in contest of
their relevant sections within the survey.
Interaction between firms and education providers
In Section 3, Question 8, panel members were asked if they felt the cluster organisation helps industry and educational providers to understand each other’s needs and
requirements. The statement had a majority agreement of 53% in the first round and
a majority agreement of 64% in the second round.
Education providers have other stakeholders to consider besides industry (Ketels et al.,
2012), this question is important as it seeks the panel’s opinion on whether the cluster organisation provides a conduit or catalyst for constructive collaboration between
academia and industry within the cluster in regards to course and qualifications being
offered.
Clearly there are two divergent viewpoints of whether IMERC should be fulfilling a
role in this regard. Although many panel members referred to the Ocean Energy
Masters offered in UCC, this was in fact largely driven by the Marine Renewables
Industry Association in partnership with IMERC. There also seems to be a reluctance
on the part of both industry and academia to enter dialogue or involve the IMERC
cluster organisation in any meaningful way. This area may warrant further investigation
though it is not clear from the panel’s opinion feedback whether the cluster organisation
itself feels it needs to get involved in this aspect of the cluster.
Interaction between clusters
In Section 7, Question 17, panel members were asked if they felt the cluster organisation
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facilitates linkages to other maritime clusters and firms in other maritime clusters. The
statement had a majority agreement of 59% in the first round and a majority agreement
of 64% in the second round.
This question was unusual because it received many positive sentiments in the panel
members opinion feedback regarding IMERC’s facilitation of linkages to other maritime
clusters. Many of the disagreement arguments were of the “not yet” or “don’t know”
variety. However, between Round 1 and Round 2, the level of disagreement fell and
the ratio of panel members answering ‘unable to comment’ unusually increased. What
is clear from the feedback is that the cluster organisation has worked very hard to
facilitate linkages between the cluster and other maritime clusters. There has not yet
been any major benefit derived but several comments acknowledge that opportunities
may yet arise.
Interaction between firms and global markets
Section 8, Question 20 evaluates whether the panel of experts is aware of promotional
activities performed by the cluster organisation in accessing global markets through
trade missions to other countries.
In Section 8, Question 20, panel members were asked if they felt the cluster organisation
facilitates international trade mission to other countries. The statement had a majority
disagreement of 53% in the first round and a majority disagreement of 64% in the second
round.
This question was the only statement in the entire Delphi study which almost reached
a disagreement majority. 63.6% disagreed with the statement and felt that it was
not IMERC’s role to facilitate firms involvements with trade missions abroad. It was
largely felt that this was the remit of the IDA and Enterprise Ireland.
Interaction between firms and global markets
This question follows on from the previous question by evaluating whether the panel
of experts is aware of promotional activities performed by the cluster organisation
in accessing global markets through trade missions from other countries. A different
consensus answer between this question and the previous question would be noteworthy.
The statement had a majority agreement of 53% in the first round and a majority
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agreement of 64% in the second round.
Although there were many references to IMERC facilitating visits from visiting dignitaries and representatives of foreign governments, there were a large amount of ‘unable
to comment’ responses meaning the question did not reach consensus. This is unusual
since there was a low level of disagreement. Rather, it seems that if IMERC is in fact
regularly facilitating visits to the IMERC campus which could possible be termed trade
missions, it is not communicating this fact effectively enough. There may be scope for
further study in this area.

6.6

Discussion

The question framework for the Delphi study was based upon the Ketels et al. (2012)
‘innovation gap’ model of a well-functioning cluster organisation. This model itself
relies heavily on Porter’s cluster theories. At this stage, it is essential to discuss how
the results of the analysis align with these models and theories, to determine whether
the IMERC cluster organisation is effective in facilitating and strengthening cluster
linkages.

Potential of the cluster, and benefits of connectivity
Many of those who participated in the Delphi study referred to a perceived lack of
cohesion and coordination within the maritime sector in the past - a lack of “joinedup thinking.” Other panel members were excited about the potential from an Irish
perspective of leveraging IMERC’s role to maximise the possibilities arising from new
and developing maritime sub-sectors.
The real estate and physical space element was a primary argument put forward by
many panel members. Other panel members were complimentary regarding IMERC’s
setting of targets such as employment creation etc. (see Morrissey, 2014a; Irish Maritime & Energy Resource Cluster, 2011). However a note of concern was raised regarding the reliance of the cluster organisation on the academic core members which
provide almost the entirety of the organisation’s funding - “it all depends on how much

249

the universities, etc. want to support the cluster or whether they could be made to go
out and source their own funding.”
Some cited the benefits derived from the cluster organisation’s activities - providing
a “forum for those connections to happen”, that IMERC is “bringing together” the
different stakeholders, and referring to the benefits of interconnectedness going beyond
the cluster to external linkages. In a similar vein, IMERC is said to provide a “focus”
for actors within the firm to coalesce around.
Revisiting the purpose of a cluster organisation set out in Chapter 2, Sölvell et al.
(2003) defined a cluster initiative as an organised effort to “increase the growth and
competitiveness of clusters within a region, involving cluster firms, government and/or
research community.” Lindqvist (2009) then defined a cluster organisation as the “organisational entity of such an initiative.”
With that in mind, it is encouraging to see that the increased cohesion and coordination
IMERC brought to the table was acknowledge and welcomed by many of the panel
members.

Firms and research organisations
Promoting collaborative R&D actions and R&D facilities is one of the roles of a cluster
organisation according to Boekholt and Thuriaux (1999).
There was broad agreement with the statement that IMERC helps to strengthen linkages between cluster firms and research organisations. Within this broad agreement,
however, there were diverging views and opinions on whether these linkages would have
occurred organically notwithstanding the existence of IMERC.
Many panels members acknowledged that IMERC does play some role in facilitating
linkages, but also argue these linkages would most likely have taken place without
IMERC. It was felt by many however that linkages facilitated by IMERC are stronger
because they involve a certain amount of coordination rather than being approached
by different research teams and centres, which industry finds reassuring. A minority
of panel members were unconvinced about the effectiveness or need for IMERC’s role
in this regard.
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Those panel members who attributed benefits to IMERC’s role in promoting linkages
referred to examples as evidence (at least in the particular experts’ minds) of their cooperation with the research centres within the cluster which they attribute to IMERC’s
role, citing limiting factors such as lack of staff resources or facilities preventing research
from being conducted in-house. IMERC is “linking companies with organisations that
have those facilities”. The presence of IMERC encourages these linkages but is not the
“key-holder” to them.
The Irish Naval Service was referenced on numerous occasions as a critical asset within
the IMERC cluster, offering support and a practical outlet to test innovations from
cluster firms.
IMERC creates the space within the cluster for dialogue between the triple helix elements by just achieving this dialogue “they’re going to find out what the needs of
business are”. It “has to be healthy” linking companies and researchers in the same
field.
Finally, some panel members acknowledged IMERC is playing a role in this regard
but questioned whether it was the most appropriate mechanism. This raises questions about whether a discussion should take place regarding what role exactly, if any,
IMERC should play in this sphere.
Further to the comments about whether the IMERC organisation was the best mechanism for promoting research linkages, it was the view of some panel members that
the cluster organisation should stop trying to perform everything in this sphere and
instead “take a step back in this regard.” and “perform a brokerage and advocacy role.”
The high degree of consensus in all questions about this aspect of the cluster organisation’s role suggests that it is effective. Utilising the nested methodology and reexamining the strength of research linkages in the V-LINC analysis – 60% of research
links were at the local level, and 85% of all research linkages were perceived as being
of high or medium significance to the firms. Taken together, the results of the V-LINC
analysis and the high level of consensus in the Delphi study suggest that IMERC is
effective in facilitating and strengthening research links within the cluster.
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Firms and education providers
On the subject of IMERC’s role in promoting linkages between the cluster firms and
the education providers, there was only moderate consensus in some areas and a lack of
agreement or outright disagreement in relation to other aspects of IMERC’s potential
role.
Returning to a recurring theme amongst the panel, several were of the opinion that
linkages would probably exist but would perhaps not be as strong if not for IMERC’s
influence. Statements in support mentioned personal experience of IMERC fostering
the conditions for linkages to occur.
In general, the opinions expressed, while positive, must also be described as vague.
Many arguments variously mentioned the general benefit arising from UCC and CIT’s
involvement in the cluster, participating in research projects bringing firms closer links
to the academic institutions - though this sentiment and several other in the agreement
threads veer towards linkages with the research aspect of the higher education institutions rather than the educational aspect, and input into a Masters course in Marine
Renewable Energy offered by UCC.
The slightly less positive opinions are however slightly more informative. The opinions
in this thread acknowledge that some value has been added to the linkages between
industry and education by IMERC by the cluster organisation’s facilitation of dialogue
generally. However, they question the extent to which this has had “concrete” results
to date.
This area has one of the weakest consensus results. Many of the dissenting opinions
commented on a lack of concrete action and their opinion that the educational providers
were not in favour of IMERC assuming a larger role in this area as they don’t see it as
part of IMERC’s remit.
The opinions in this consensus suggest that going forward, a method of facilitating
dialogue such as an open forum between all actors in the cluster is advisable should
any mandate to be assumed by the IMERC cluster organisation in this area. Overall
there was a substantial minority in disagreement about IMERC’s role in this regard
with only 63.6% consensus achieved after two rounds.
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In the V-LINC analysis, 75% of training linkages were at the local level. However,
firms’ perceived significance of these linkages was 66.7% medium and 33.7% rated as
low. This would suggest that although linkages are occurring between cluster firms
and education providers, these linkages are not as strong as they could be. The results
of the Delphi and the V-LINC are consistent with each other.

Firms and funding organisations
Ketels et al. (2012) suggest that a cluster organisation should bridge the innovation gap
between firms and capital providers – assisting capital providers to become experts in
the cluster’s field, and more adept at assessing risks and opportunities in the cluster’s
business.
Two broad arguments were supporting the role IMERC plays in strengthening linkages
between firms and funding organisations. Firstly, a consistent supporting sentiment
were the examples given illustrating the close cooperation between the IMERC cluster
organisation and agencies such as Enterprise Ireland and the IDA.
A second common theme amongst panel members’ opinion distinguished between the
support for start-ups and supports for more established companies, arguing the cluster
“isn’t sufficiently developed” yet.
Overall, the opinion of those panel members identifying a role for IMERC in this
area emphasised the positive role the cluster organisation played in connecting the
companies (especially the start-up and incubated firms) to the agencies best placed to
support them such as the IDA and Enterprise Ireland.
Those arguments in disagreement tended to be slightly contradictory stating that
IMERC has made some introductions but on an “informal basis”. This may refer
to a perceived lack of consistency in the cluster organisation’s role in this regard. This
could also be interpreted as stating the cluster organisation does not fulfil the role in
a sustained and consistent manner due to resource issues or other factors.
This innovation gap is one where there is no direct correlation with the V-LINC categories (though they are both derived from the factor conditions described by Porter
(1990)). However, since many of the panel members mentioned government agencies
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such as Enterprise Ireland and the IDA, it is useful to compare the Delphi results
to the assessment of Government Agency linkages in the V-LINC study. Here, 25%
of government agency linkages were local, and 71.4% national (hardly surprising in a
highly centralised country like Ireland). The respondent firms perceived 100% of the
local linkages as of either high or medium significance, and likewise for 95% of national
linkages. The results of both analyses taken in combination would suggest that IMERC
is effective at strengthening linkages between the firms and sources of capital.

Firms and public bodies
There was broad agreement amongst the panel members that the IMERC cluster organisation plays an active role in facilitating linkages between the firms and the local
authorities and public bodies. Many of the panel members reference this by pointing
to the links between IMERC and the councils and the frequent attendance by council representatives at IMERC events. One of the panel members representing one of
the local authorities also confirmed that IMERC had helped it to build stronger links
within the cluster and increased interaction that was not present previously.
The minority disagreement argument questions whether the impetus behind the interaction between the cluster organisation and at least one of the local authorities is
primarily driven by the local authority itself rather than being initiated by the cluster
organisation. Additionally, one panel member highlighted what they felt was a stronger
relationship with some local authorities over others - “Perhaps this is true in the case
of X Council - although the interaction may be a result of X Council’s initiative rather
than the other way around. I have not interacted with IMERC since joining the X
council.”
The results of the Delphi and the 100% of the local government agency linkages perceived by the respondent firms as of either high or medium significance suggest that
IMERC is effective in facilitating linkages between firms and public bodies.
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Firms and other firms
In the area of creating and strengthening inter-firm linkages, the opinion of the majority
of panel members was positive.
One area praised by the panel was the influx of new companies within the cluster and
the opportunity this awards the companies themselves, facilitated by IMERC, to make
connections.
Another benefit afforded by the cluster organisation’s activities was the opportunity
which the cluster firms have to interact with larger firms and visiting FDI companies
coordinated by IMERC. “Larger companies have been brought in on tours, introductions, meetings, etc.” One panel member advocates a “more formal programme” in this
regard but states that there has been “plenty of interaction and collaboration between
firms in the cluster.”
A key factor in the interaction fostered by the cluster organisation is the ‘Entrepreneur
Ship’ incubation hub. Several panel members referenced the “sharing of physical space”
facilitating the interaction between companies. Business incubators are a key driver of
innovation and there are several in place in the region previously established by the
higher education institutions such as the Rubicon in CIT and the Gateway centre in
UCC.
Finally, the role of one of the cluster’s core members - the Irish Naval Service is referenced several times. One panel member refers to it as the “secret sauce”.
The key disagreement argument and one reiterated through several of the consensuses
is a perceived lack of critical mass within the cluster regarding the number of firms “Not enough firms in the cluster. From our viewpoint, they tend to compete with each
other rather than make the most of opportunities to collaborate.”
There an apparent disconnect between the perceptions of some of the non-firm actors
within the firm and the actual activity being experienced by the firms within the
cluster. This is certainly an area which could merit further study. At the very least
it could signify a failure on the part of the cluster organisation in best communicating
its activities and successes. From a policy viewpoint, those with responsibility for
formulating public policy cannot hope to do so with insufficient data in this area.
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Further study would aid the development of a targeted approach to increasing firm to
firm linkages within the cluster.
Interestingly, in the V-LINC analysis, only 25% of industry peers were reported as
local, and 35% national. However, 80% of local industry peer linkages were perceived
as being medium importance. In this instance, the rich data that the qualitative Delphi
method provides allows us to ‘fill in the gaps’ somewhat. It seems clear, that although
the amount of firms in the cluster has yet to reach critical mass, there is a fair amount
of collaborative competition facilitated IMERC.

Firms in one cluster and another
Porter (1998b) and Ketels et al. (2012) suggest that fostering linkages to other clusters is
important for cross-fertilisation of innovation. There is a large amount of agreement in
the argument threads in this Delphi consensus. The majority opinion includes frequent
references to interactions between IMERC and Energy Cork and IT@Cork, perhaps not
surprising when marine renewable energy and marine ICT are focus markets for the
IMERC cluster.
The high consensus suggests that IMERC is effective in facilitating linkages to other
clusters. However, the disagree and unable to comment arguments are largely similar
and suggest a lack of awareness or knowledge of these activities.

Cluster firms and global markets
Cluster organisations should attempt to bridge gaps between the cluster firms and
global markets and value chains. In the Delphi study, the overall agreement arguments
when asked about IMERC’s effect on linkages between firms and the global market are
rather tenuous. The subtle theme is that the cluster organisation’s activities in this
area, though arguably limited, are perceived as helpful, e.g. “I would agree from my
limited knowledge. I definitely get the impression that IMERC’s existence is a help.”
However, the more in-depth opinions are more consistent. Many reference the cluster
organisation working the with IDA on itineraries for trade visits organised by the IDA
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- this is largely perceived as the correct method of approaching this area, in the Irish
context at least. For example “I know that IMERC is constantly interacting with
Enterprise Ireland” and “do bring in Enterprise Ireland and the IDA. But more could
be done. One important thing could be to create a portfolio of the companies within
the cluster that could be provided to IDA (with their feedback) to use when they are
pitching to investors, etc.”
Many of the disagreement arguments surround the cluster organisation’s acknowledged
lack of resources and the immaturity of the cluster. It should be noted that any cooperation between the cluster organisation and agencies such as the IDA and Enterprise
Ireland is overwhelmingly perceived as positive.
Interestingly, the V-LINC analysis reported only 19.5% of Output linkages at European
or International level. The tenuous response to this aspect in the Delphi would seem
consistent with this level of linkage to global markets.

The cluster effect on linkages
A consistent theme raised by panel members was IMERC’s role in raising awareness
nationally of the Irish maritime sector. One panel member expresses the opinion that
“some of the praise for this must be reserved for the IMERC cluster organisation.” The
cluster organisation’s promotional and networking activities, such as information days,
conferences, etc. are also raised as evidence of the role the cluster organisation plays
in strengthening links between firms and other bodies that may not have interacted to
any great extent previously.
Many of the agreement opinions in reference to the interactions between the cluster
firms and FDI companies and multi-national companies (MNCs). Some of the most
frequently referred to are EMC, a multi-national IT manufacturing and consulting
company based in Cork; and Tyco, also a multi-national company with interests in IT
and aspects of the maritime sector. Several of the panel members credit the cluster
organisation with working to persuade FDI companies to establish local offices or spinoffs in the incubation hub. This is a concrete example of the role a cluster organisation
can play in facilitating stronger linkages, with an aim of increasing innovation and

257

knowledge spill-overs with local companies.
Other panel opinions are slightly less clear-cut but do make the point that the existence of the cluster gives a credibility to the sector regionally, while making the point
that perhaps a critical mass has not yet been achieved regarding the number of firms
within the cluster. In what seems to be a common underlying theme, the disagreement
arguments largely were of the opinion that there is not yet a critical mass of companies
existing in the cluster.
All of these sentiments align closely with what Porter (1998b) and Ketels et al. (2012)
offer as the role of the cluster organisation, and suggest that the IMERC cluster organisation is providing a strong role in coordination and encouraging collaboration.

6.7

Summary of findings

Many of those who participated in the Delphi study referred to a perceived lack of cohesion and coordination within the maritime sector in the past. They saw an opportunity
to leverage IMERC’s role to maximise the possibilities arising from new and developing
maritime sub-sectors. There was some concern over the reliance of the cluster organisation on the academic core members for funding. The most important benefit of the
cluster organisation’s activities was increasing connectivity between stakeholders and
providing a focus for actors within the cluster to coalesce around.
The question framework for the Delphi study was based upon the Ketels et al. (2012)
‘innovation gap’ model of a well-functioning cluster organisation. There was broad
agreement in the Delphi study that IMERC helps to strengthen linkages between cluster
firms and research organisations, public bodies, and other firms both within the cluster
and in other clusters.
There was only moderate consensus reached on IMERC’s success in strengthening
linkages between cluster firms and education providers, diverging opinions on linkages
between firms and funding organisations, and little consensus on whether it strengthens
linkages between firms and global markets.
However, a consistent theme throughout the Delphi interviews was that the existence
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of the cluster organisation gives a credibility to the sector regionally and that through
its promotional and networking activities, the cluster organisation plays a key role in
strengthening linkages between firms and other bodies that may not have interacted
to any great extent previously. Overall the results of the Delphi study align closely
with what Porter (1998b) and Ketels et al. (2012) offer as the role of the cluster
organisation, and suggest that the IMERC cluster organisation is providing a strong
role in coordination and encouraging collaboration.
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Chapter 7
Conclusion
This research aimed to determine whether there was a functioning maritime cluster in
the Cork region, and to determine if the IMERC cluster organisation was effective at
facilitating and strengthening the linkages between actors in the region.
This thesis has shown that there is a functioning maritime cluster in the Cork region.
The perceived strengths of firm linkage in several categories, at different geographic
scopes, align with what literature suggests should be the case.
This thesis has also shown that the cluster organisation in the region is effective at
facilitating and strengthening cluster linkages, fulfilling the role described by Ketels
et al. (2012).
Furthermore, the thesis has demonstrated that a nested methodology can be used to
conduct an exploratory qualitative investigation, providing rich qualitative data that
can be used to direct further qualitative or quantitative investigations.
In reaching these results, the thesis contributes to knowledge and, ultimately, to the
process of cluster policy-making on methodological, theoretical and empirical grounds
as outlined below.
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7.1

Empirical Contributions

The research set out to evaluate whether there is a functioning maritime cluster in the
Cork region. The outcomes of the research will be summarised in terms of the value
chain, knowledge linkages and economic policy and support, to address the research
question.

Value Chain
A key element of an industrial cluster is its value chain. Locally-based competitors
involved in collaborative competition, enable companies to specialise in more specific
parts of the value chain due to reduced transaction costs (Porter, 1990; Monteiro et al.,
2013).
The V-LINC analysis results show that at the local geographic level, a third of specialist
services are reported to be of ‘High’ perceived significance level, with a further 50% of
‘medium’ significance. This is important as by definition the specialist services category
includes elements which respondents need to outsource to other specialist firms. The
data suggests that elements of a value chain exist locally enabling the cluster firms to
draw on specialised knowledge and expertise.
The high proportion of local linkages which fall under the inputs category which covers
suppliers provides further evidence. It has the second highest number of linkages at
this local geographic level (just behind outputs) which further suggests a base of firms
within the cluster which can provide the necessary inputs and specialist services needed
by the cluster firms to create their services and products.
In the Solent Maritime Cluster, at a local geographic level V-LINC analysis reported
a large proportion of input linkage categorised as high perceived significance by the
cluster firms. In addition, the results showed a high proportion of specialist services at
local geographic level (even though the specialist service linkages at national, European
and international geographic levels have a higher perceived significance). When combined these indicators suggest an ecosystem of suppliers, specialist services providers,
and training providers within the cluster.
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Contrasting the IMERC and Solent V-LINC results show similarities, e.g. a large proportion of local input linkages with high perceived significance. In addition, specialist
services form a large proportion of linkages at the local geographic level. Nonetheless,
the V-LINC results suggest a connected ecosystem within the sector at a local level.
Examining the results of the Delphi study of IMERC, a common dissenting comment
from a section of the expert panel members was that the IMERC cluster lacked a critical
mass of companies involved in the maritime sector in the region. However, difference
in the opinion of those experts with direct experience of the clusters firms activities
and those experts involved in areas such as research and education is evident. The
industry panel members were complimentary of the cluster organisation’s activities in
fostering inter-firm linkages, and several referred to instances of direct experience of
collaborative competition within the cluster.

Knowledge Linkages
Chapter 2 introduced the concept of ‘knowledge spillovers’ and knowledge flows (Marshall, 1890; Porter, 1990; Krugman, 1995) and the role they play within clusters. Empirical research has shown that positive effects on innovation can result from regional
clustering. The adoption of new technology and ideas are stronger at the regional level
and depend positively on the proximity of early users. Investment in R&D by private
firms and research institutes disseminates for third-party firms to exploit. Industries,
where new economic knowledge tends to play a more important role, will have a higher
propensity to cluster together (Audretsch and Feldman, 1996; Baptista, 2000; Howells
and Bessant, 2012).
The V-LINC methodology evaluates informal knowledge spillovers using the linkages
reported in the industry peer and industry association categories, and formal knowledge
exchanges by assessing linkages in the R&D and training categories. Similarly, within
the nested methodology developed in this study, the Delphi survey contains sections
on firms research linkages, and firms linkages to other firms, attempt to capture some
of the dynamics at play in this area.
One of the most striking results of the V-LINC analyses on both the IMERC and Solent
clusters was that the regions’ main educational and research institutes were found to be
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key connectors for the RFG’s. In the Solent cluster, both the University of Southampton and Portsmouth University were key connectors within the cluster. Likewise in
the IMERC cluster, University College Cork and Cork Institute of Technology were
also key connectors. From the results of the V-LINC analysis of the IMERC cluster,
in terms of perceived significance to the firms, research linkages are critical. Locally,
75% of research linkages were perceived as medium to high. Training linkages were
also predominantly at the local geographic level (75%) suggesting an ecosystem in the
cluster in which knowledge linkages locally are connected to firms’ activities.
The IMERC Delphi study suggested that although there were differing opinions on the
effectiveness of the cluster organisation in fostering linkages between the cluster firms
and research organisations; there was nonetheless broad agreement that these linkages
did exist and indeed many panel members from the industry side spoke at length of
their positive experience of linkages to the region’s research organisations.

Economic Policy and Support
As part of the case studies element of the nested methodology, this research examined
the economic policy and supports relevant to maritime and industry clusters in general.
As discussed in Section 2.3, cluster organisations are policy instruments. As such, an
examination of the role of IMERC cluster organisation formed the central subject
of the Delphi survey component. In the V-LINC analysis performed on the Solent
and IMERC clusters, the linkages between firms and government agencies were also
evaluated. From this analysis, some observations can be made.
Solent Maritime Cluster
From the 1980s following a departure from previous Keynesian industrial development
policies and increasingly centralised control over regional development, new regional
development policies such as cluster policies were adopted to offer a relatively inexpensive means of balancing endogenous development and inward investment by embedding
direct investment from domestically and internationally owned firms, previously seen
as too footloose (Lagendijk and Charles, 1999; Swords, 2013). In the 1990s regional
competitiveness was a key part of the new Labour government’s economic development
strategy, influenced by the work of Porter (1998b,e) leading to the UK Department for
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Trade and Industry (DTI) establishing Regional Development Agencies (RDAs) and
a Cluster Policy Steering Group (Department for Trade and Industry (UK), 1998;
Swords, 2013). Throughout the 2000s clusters became the de facto tool to achieve economic development. In more recent years, although the explicit references to clusters
in the Porterian sense have waned, the underlying concepts of the advantages of firm
proximity and specialisation have remained part of the policy ‘tool-kit’ (Spencer et al.,
2010; Swords, 2013). However, the RDAs have been replaced with smaller-scale Local
Enterprise Partnership (LEPs) at the sub-regional level to pursue a ‘localist’ rather
than regional agenda. The LEPs have more limited powers and less funding than the
RDAs they replace (Bailey and De Propris, 2013).
From the Solent V-LINC results, we can see that linkages to Government Agencies are
the fourth most numerous linkage category and have the highest perceived significance
ratings behind inputs and specialist services. This is somewhat to be expected as many
maritime activities are highly regulated by government. The large numbers of maritime sub-sectors also necessarily results in linkages to a greater number of government
agencies. At the national geographic level (which contains the majority of government
agency linkages) 85.3% of government agency linkages were in the high and medium
perceived significance bands.
IMERC
The maritime sector, both worldwide and in Ireland, has been redefined in recent years
(Shields et al., 2005; Kwak et al., 2005; Curry et al., 2008; O’Mahony et al., 2009;
Kildow and McIlgorm, 2010; Morrissey et al., 2011). Until recently, the integration
of cluster theories into Ireland’s industrial development policies has occupied “only a
very marginal place in the overall thrust of Irish industrial development policy” (Hobbs,
2010, p. 110), despite being recommended in the Culliton report (Culliton, 1992). In
recent years however clusters have become more entrenched in public policy (Bailey and
Lenihan, 2015). Enterprise Ireland’s Community Enterprise Initiative Scheme (2015
– 2017) which includes amongst its aims the fostering of an “increased collaborative,
networked and linked approach to regional and local enterprise development and job
creation” and the ”establishment of hubs, accelerators, networks and clusters or other
partnerships based on regional strengths, opportunities and uniqueness” serves as an
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example (Enterprise Ireland, 2015, p. 2).
The V-LINC analysis shows a high number of government agency linkages at the
national geographic level. More especially the results of the Delphi study show the
importance attached by the cluster firms to their linkages with agencies economic development agencies such as Enterprise Ireland, IDA, the Local Enterprise Offices and
others. In a young and developing cluster the importance attached to linkages with
export and development agencies is to be expected. The outcomes of the Delphi study,
in particular, can be used to fine-tune the approach of these agencies in developing the
maritime sector in the region.

7.1.1

IMERC’s performance bridging innovation gaps

As set out in Chapter 2, interconnections and spillovers within a cluster often influence
productivity growth more than the scale of individual firms.
Clusters and cluster organisations are not the same thing (Wilson, 2014). There are
three broad scenarios for policy-makers to consider when deciding on a cluster policy
programme, depending on whether there is: i) no particular agglomeration exists; ii) an
existing agglomeration but weak institutional elements; or iii) an existing agglomeration
and functioning institutional elements.
As Aragón et al. (2014) stated, the benefits of a cluster require more than an agglomeration (the differences between agglomerations and clusters are discussed in section
2.1.1). In this scenario, the rationale exists for policy-makers to implement cluster
policy programmes in order to reap the full benefits of the agglomeration and seek to
enhance social capital. Cluster organisations are policy instruments which attempt to
use behavioural additionality to industry in a specified location to support the development of relationships between agents within existing or emergent clusters.
Appropriate cluster policy actions can be derived from the types of policy rationales
that motivate intervention (Boekholt and Thuriaux, 1999). The rationale for science
and technology policy in combination with cluster theory extends to a broader rationale fully incorporating the interactive element of innovation as well as the marketorientated approach.
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In an ideal world, interactions flow between the five types of agents - people move
between actors, converse with others, disseminate information, and tie the system
together. This makes the cluster dynamic, knowledge is created, spread and shared.
Collaboration within the cluster ensures the most efficient use of resources possible,
and coordination aligns the interests and actions of different agents (Ketels et al.,
2012; Ingstrup, 2013).
In practice, communications between the different kinds of agents within a cluster may
not happen in this ideal way. This is where cluster organisations become relevant.
Their overarching role is to bring the different types of actor together, for example
across the seven ‘innovation gaps’ (Ketels et al., 2012) in which cluster organisations
play a critical role in building ‘bridges’, i.e.:
This framework was used as the basis on which to structure a Delphi survey (see
chapter 6). This Delphi study, with its associated panel of experts, was used to assess
the effectiveness of the IMERC cluster organisation in bridging these ‘innovation gaps’.

Potential of the cluster, and benefits of connectivity
Overall there was an extremely high consensus rate surrounding the benefits of connectivity offered by the cluster and the vast potential for driving the development of the
sector regionally and nationally. This was expected from the review of cluster literature
and following the V-LINC analysis which showed a high degree of interconnectedness
(from firm’s point of view at least).
Many of those who participated in the Delphi study referred to a perceived lack of
cohesion and coordination within the maritime sector in the past - a lack of “joinedup thinking.” Other panel members were excited about the potential from an Irish
perspective of leveraging IMERC’s role to maximise the possibilities arising from new
and developing maritime sub-sectors.
Taken together, the results of the V-LINC analysis and the high level of consensus
in the Delphi study suggest that IMERC is effective in facilitating and strengthening
research links within the cluster.
On the subject of IMERC’s role in promoting linkages between the cluster firms and
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the education providers, there was only moderate consensus in some areas and a lack of
agreement or outright disagreement in relation to other aspects of IMERC’s potential
role.
The results of the Delphi and the V-LINC are consistent with each other. For example,
in the V-LINC analysis, 75% of training linkages were at the local level. However, firms’
perceived significance of these linkages was 66.7% medium and 33.7% rated as low. This
would suggest that although linkages are occurring between cluster firms and education
providers, these linkages are not as strong as they could be.
A cluster organisation should bridge the innovation gap between firms and capital
providers – assisting capital providers to become experts in the cluster’s field, and
more adept at assessing risks and opportunities in the cluster’s business (Ketels et al.,
2012). The results of both analyses taken in combination would suggest that IMERC
is effective at strengthening linkages between the firms and sources of capital.
There was broad agreement amongst the panel members that the IMERC cluster organisation plays an active role in facilitating linkages between the firms and the local
authorities and public bodies. The results of the Delphi and the 100% of the local government agency linkages perceived by the respondent firms as of either high or medium
significance suggest that IMERC is effective in facilitating linkages between firms and
public bodies. This result in particular provided more granularity than did the results
of the V-LINC study which did not distinguish between local and national government.
In the area of creating and strengthening inter-firm linkages, the opinion of the majority of panel members was positive. Interestingly, in the V-LINC analysis, only 25%
of industry peers were reported as local, and 35% national. However, 80% of local
industry peer linkages were perceived as being medium importance. In this instance,
the rich data that the qualitative Delphi method provides allows us to ‘fill in the gaps’
somewhat. It seems clear, that although the amount of firms in the cluster has yet
to reach critical mass, there is a fair amount of collaborative competition facilitated
IMERC.
Fostering linkages to other clusters is important for cross-fertilisation of innovation
(Porter, 1998b; Ketels et al., 2012). As would be expected in a functioning cluster,
there is a large amount of agreement in the argument threads in this Delphi consensus.
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Cluster organisations should attempt to bridge gaps between the cluster firms and
global markets and value chains. In the Delphi study, the overall agreement arguments
when asked about IMERC’s effect on linkages between firms and the global market are
rather tenuous. The subtle theme is that the cluster organisation’s activities in this
area, though arguably limited, are perceived as helpful.
Unexpectedly, the V-LINC analysis reported only 19.5% of Output linkages at European or International level. The tenuous response to this aspect in the Delphi would
seem consistent with this level of linkage to global markets.

7.2
7.2.1

Theoretical Contributions
Impact on policy from linkage analysis

The advantages of visually presented information such as has been developed with the
V-LINC software (Byrne, 2016), easily accessible to policy-makers, can enable betterinformed policy decisions. In parallel with the complimentary Delphi study method
on the cluster organisation based on the innovation gaps identified by Sölvell et al.
(2013), can lead to targeted policies which aim to strengthen any identified deficiencies
and reinforce and encourage identified areas of strength. Providing an analysis of the
cluster which communicates its findings in an accessible way can be an advantage when
presenting policies in public outreach and dissemination activities.

7.2.2

Results alignment between V-LINC and Delphi

V-LINC (Visualisation of Linkages In Networks and Clusters) is a cluster analysis
methodology which records, visualises and analyses firm linkages to investigate cluster
ecosystems (Hobbs et al., 2014, 2016; Byrne, 2016). The principal objective of the
methodology is analysing linkages which cluster firms engage in. Marshall’s (1890)
external economies, Porter’s (1998b) competitive diamond and Leydesdorff’s (2013)
theories on collaborations within a knowledge-based economy provide the underpinning
theoretical framework for the V-LINC categories.
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The Delphi study used in this research used a question framework based on the seven
‘innovation gaps’ a cluster organisation should help bridge to foster collaboration and
innovation in a cluster (Ketels et al., 2012). These gaps also rely heavily on Porter
(1990, 1998c).
It is noteworthy therefore that the finding of each largely aligned. Given the two
techniques share the same underpinnings in terms of cluster theory, this may not be
surprising. The advantage of this complementarity between the techniques, allows a
broad view of stakeholder opinion from both the firm, and wider stakeholders within
the cluster. Application of this nested methodology in future cluster studies would
add more detail to the theoretical knowledge of linkages within clusters, especially in
situations where there is a lack of primary or good quality quantitative data.

7.3

Methodological Contributions

Cumulative practice and learning by implementation has led to a variety of interpretations, mechanisms, and even goals of cluster policies by policy-makers around the world.
The underlying context in which cluster policies are implemented rarely receives the attention which is necessary to ensure the policies’ applicability to individual conditions
within the cluster (Sternberg et al., 2010; Aragón et al., 2014).
A wide variety of models and combinations of cluster policies have been implemented,
due to scenario-specific conditions such as institutional path-dependencies and differing
interpretations and applications of cluster concepts in different countries and regions
(Uyarra and Ramlogan, 2012).
Those differing approaches provide challenges to measure the impacts of such policies
effectively, e.g. trust, co-operation, knowledge transfers and spillovers, etc. (Diez, 2001;
Raines, 2002; Aragón et al., 2014). The outputs of the cluster approach to economic
development are primarily the creation, or enhancement of, networking relationships
within a cluster. Competitive advantage is embedded in the systems of such relationships, and businesses derive value from their collective links.
To find an evaluation method which fits, an evaluation approach should focus on the
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existing culture and experience of cooperation in clusters supported by policy, to understand supportive policies. Involving stakeholders in the process offers the potential
to generate meaningful data while also allowing the stakeholders to share in the future
policy direction of the cluster.
Clusters are unique, and there are dangers in formulating generic cluster development
programmes which fail to take into account internal and external conditions particular
to local conditions (Enright and Ffowcs-Williams, 2000; Aragón et al., 2014). It has
long been recognised that the distinct existing patterns of collaboration which characterise specific clusters occur in a broader socio-economic context that can either foster
or hinder cooperation and cluster development (Becattini, 1990; Amin et al., 1995;
Aragón et al., 2014). It was important therefore to select a methodology which can be
tailored to individual clusters’ circumstances or if necessary utilise a combination of
methods (Aranguren et al., 2014).

7.3.1

Maritime Cluster Visualisation: Perspectives for cluster
theory

Although linkages that firms and organisations within a cluster engage in are at the
very core of Porter’s (1998b) theories, to date very little emphasis has been placed on
visualising these linkages geographically rather than in schematic diagrams or organisational maps (Section 4.5).
The development of the V-LINC software (Byrne, 2016) provides a valuable tool to
aid the understanding of clusters. It allows a rapid analysis of the overall level of
interconnectedness within a cluster and a comparison between clusters. One of the key
advantages to displaying the results of the V-LINC analytical process visually using a
map is an increased accessibility for non-academics and practitioners such as policymakers and local authorities. Although the presentation of the cluster analysis could be
achieved without the V-LINC software, the software greatly decreases the processing
time involved in analysing the data and extracting the key information needed. This
is particularly useful when analysing maritime clusters for the purpose of comparison.
Using the software for all of the maritime clusters involved in the present study ensures
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a consistency and an essential element of replicability. It is this aspect which forms a
second theoretical contribution to current cluster knowledge.

7.3.2

Methodology as a framework for analysis and comparison

Clusters analysis has tended to take the form of input-output studies, focussing primarily on a transactional view of interaction between cluster actors. These studies,
while vital and worth-while, fail to take into account some key aspects which Porter
(1990, 1998b,a); Ketels et al. (2012); Sölvell et al. (2013), etc. highlight as key to the
success of any cluster of industry, i.e. knowledge transfer, collaborative competition,
communication, amongst others.
The V-LINC element of the methodology provides the framework with which clusters
can be analysed, contrasted and compared. It combines Marshall’s (1890) external
economies, Porter’s (1998b) competitive diamond and Leydesdorff’s (2013) theories on
collaborations within a knowledge-based economy to provide the underpinning theoretical framework for the eight categories. Although the data-gathering process is
qualitative in that it is derived from the opinions and expertise of firm personnel, the
analysis is quantitative and structured to be as replicable as possible (Jansen, 2010;
Creswell, 2013).
The Delphi survey methodology was selected as it was best placed to provide a more
structured and quantitative approach to the analysis of the qualitative data gathered
from the expert panel interviews. The Delphi method is aimed at analysing the role
the cluster organisation plays in fostering linkages in the cluster. Therefore it can be
tailored to suit the individual make-up and circumstances of each cluster organisation.
As cluster organisations can be implemented in many varying configurations (Section
2.3), this flexibility of survey design while retaining the overall structured approach
and replicability is extremely valuable.

271

7.3.3

Nested methodology

In the absence of high quality primary economic data related to the IMERC cluster (see
Section 4.2.3), one of the aims of this study was to develop a methodology which used
qualitative data in a robust and replicable manner. The subsequent nested methodology used in this research (i.e. case study, V-LINC analysis & Delphi study of the
cluster organisation) has resulted in data which provides greater depth and detail than
each of the methodologies could have provided in isolation.
A methodology was required which would allow the assessment of the effect a cluster
organisation had on the strength of linkages in a cluster. Quantitative and qualitative
research has been increasingly been combined in recent years (Teddlie and Tashakkori,
2009), particularly in cases where the underlying data gathered is qualitative in nature
but recorded numerically and processed statistically. Lieberman (2005) advocated
combining intensive case-study analysis with statistical analysis in situations where
the alternative was choosing between two imperfect approaches.
The V-LINC methodology was an ideal methodology to assess the strength of linkages
in the cluster. It allowed qualitative data to be collected and subsequently recorded
and analysed using quantitative techniques.
Cluster organisations as a policy tool for behavioural additionality are ideal as subjects
for participative evaluation, the aim of which is to better generate policy recommendations as a result of analysing the functioning of the cluster (Aranguren et al., 2014).
The principal methodological contribution of this research is the development of a
framework for analysing the overall ecosystem of a cluster through a cluster organisation’s perspective. This can be an extremely useful tool to find areas for further
study.
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7.4
7.4.1

Policy Recommendations
Solent Maritime Cluster – Policy Recommendations

Having reviewed the policies adopted in previous reports (UK Marine Industries Alliance, 2012; UK Trade & Investment, 2013; Department for Transport (UK), 2015)
this section discusses a number of policy recommendations to aid the development of
the Solent Maritime Cluster.
1. Enhance the role of the Marine South East cluster organisation currently
operating as part of the maritime sector in the Solent area.
Ketels et al. (2012) suggest that a cluster organisation can have a significant influence
on strengthening collaboration within the cluster and facilitating information exchange,
training and seminars, joint cooperation projects, marketing and public relations, as
well as internationalisation. Furthermore, they suggest that the cluster organisation facilitates access to demand, skills or suppliers within the cluster or neighbouring clusters
and thereby enhances the natural, positive spillover effects in the cluster. Additionally,
cluster programmes can be viewed as an integral part of effective innovation policy
at regional as well as national level, and cluster organisations are essential for the
execution of cluster policies (Sölvell et al., 2003).
Figure 7.1 shows scope for a cluster organisation to support interactions and collaborations between firms within the Maritime sector. Only in 3 instances nationally and
1 instance locally, were industry association linkages reported in the High perceived
significance band (>30 to 40); these highly significant linkages are identified (coloured
red) in Figure 7.1. This recommendation is supported by the policy strategy published
by the UK’s Department for Business, Innovation & Skills (BIS) (UK Marine Industries Alliance, 2012). It anticipates that much of the growth will take place within the
marine supply chains. It advocates utilising the UK’s regional marine and maritime
clusters located in regions of recognised maritime strength. It is also engaging with
Local Enterprise Partnerships (LEPs) and the Devolved Administrations in the case of
Northern Ireland, Scotland and Wales. In the case of the Solent area, a Solent growth
strategy has been published, with marine inputs from Hampshire County Council and
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Figure 7.1: Solent Local Industry Association Linkages
a time-limited Solent Maritime Forum established by BIS (Solent Local Enterprise
Partnership, 2014b).
2. Strategically develop more collaborative firm to firm and academic linkages to enhance innovation within the Solent region.
From the results of the V-LINC study, we can see national Industry Peer linkages are
more numerous and of a higher perceived significance than local Industry Peer linkages.
From Table 5.2, we can see that just over 50% of Industry Peer linkages are national
while only 30% are local. Leveraging the role of the local cluster organisation – Marine
South East, through activities such as business networking, consortium building, and
improving access to public funding may increase the frequency of these linkages and
their perceived significance, thus creating growth through innovation and collaboration.
3. Examine the reasons for lower outputs to European markets than international markets outside the EU and strategically aim to develop outputs
to the EU market.
It is unclear from the data the reasons behind lower output linkages with Europe
when compared to output linkages internationally (external to Europe), although input
linkages external to the UK are sourced equally from Europe and international markets
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European

International

Figure 7.2: Solent International vs European Output Linkages
(Table 5.2 & Figure 7.2). However, Specialist Service linkages follow a similar pattern to
output linkages. It may also be the case that EU output linkages in traditional markets
have remained static whilst exports to non-EU markets have increased. Indeed this
has been reported to be the case by UK Trade & Investment (2013). Some reasons for
the stark difference between European and non-European international outputs may
be found in the UKTI report. Specifically, it states that the European market is highly
developed and markets such as Brazil, India, Australia and China have exhibited much
more vigorous growth in recent years. Further study may be required to ascertain any
factors involved (such as historical links between the UK and non-European trading
partners for example). In any case, following on from the researchers first policy
recommendation if further study reveals that potential output linkages within Europe
are not being exploited to maximum effect, enhancing the role of the local maritime
cluster organisation, and making maximum use of its increasing involvement with the
Local Enterprise Partnerships will be of even greater importance.

7.4.2

IMERC – Policy Recommendations

Overall there was an extremely high consensus rate surrounding the benefits of connectivity offered by the cluster and the vast potential for driving the development of
the sector regionally and nationally. An obvious policy recommendation is to retain
and reinforce IMERC’s activities in acting as a catalyst for better connectivity and
interaction within the cluster. Additionally, the real estate and physical space element
would undoubtedly benefit from a central agency coordinating the overall planning and
strategy. The IMERC cluster organisation is well placed to act as that coordinator.
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It is clear that the educational institutions feel that mechanisms such as the technology
transfer offices achieve their objectives in fostering research linkages. From a policy
perspective however it is useful for an organisation such as IMERC to perform a role in
creating dialogue and connections to such offices once exact roles and responsibilities
are assigned to avoid confusion. The results of the V-LINC analysis and the high
level of consensus in the Delphi study combined suggest that IMERC is effective in
facilitating and strengthening research links within the cluster.
The Delphi panel’s feedback regarding the gap between firms and education providers
suggest that going forward, a method of facilitating dialogue such as an open forum
between all actors in the cluster is advisable (should any mandate to be assumed by
the IMERC cluster organisation in this area). The results of the Delphi and the VLINC are consistent with each other and would suggest that more could be done by
the cluster organisation to strengthen these linkages.
The outcomes of the Delphi analysis regarding connecting firms to funding organisations suggest that although this area is necessarily the sphere of agencies such as
Enterprise Ireland, IDA, etc. IMERC can perform a useful role in connecting firms,
start-ups in particular, to the correct agency which can assist them in the most effectively.
Given the broad agreement that IMERC plays a strong role in strengthening linkages
between the firms and local authorities and public bodies, it should be considered that
the relationship could be formalised to some extent. Benefits may also be derived from
giving the local authorities some formal role in the cluster’s governance to enable a
truer representation of the triple helix nature of the cluster.

7.5

Limitations

The primary motive for choosing a nested methodology was the lack of availability of
primary economic data. Therefore the qualitative data in this study is almost entirely
derived from interviews with firm personnel in the case of the V-LINC study and expert
panel members in the case of the Delphi study. Organising interviews and follow-up
meetings with a large amount of personnel in different locations and sub-sectors took
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up a large amount of time and resources.
The method is easier to administer to a cluster which is already at a semi-mature to
fully-mature level. In the IMERC situation, given that the cluster is at a relatively
immature phase, it was extremely difficult to source the required number of firms to
partake in the V-LINC study. Those companies which did participate tended to be
start-ups which were constantly developing new links beyond their main suppliers and
customers. The companies matured noticeably even during the relatively short time
period of the V-LINC analysis and if that trend continued, a subsequent follow-up
analysis may find an increased number of companies in a position to participate.
V-LINC uses qualitative data for the linkage data. To be precise, that data is based on
the subjective but informed opinion of key personnel in the respondent firms (Hobbs,
2010; Byrne, 2016). The use of qualitative data has been the subject of much discussion, with data derived from qualitative sources being perceived as less reliable
than secondary quantitative data (Hudson, 2003; Markusen, 2003; Lagendijk, 2003).
However, Markusen (2003, p. 750) holds that the distinction between qualitative and
quantitative is trivial, arguing “quantitative empirical work is that which uses numbers, whether just descriptively or in a more formal statistical setting, and qualitative
work is any type of empirical research that does not use numbers.” Oppenheim (1966)
distinguishes between reliability and validity in the following manner. Reliability is
the ability to repeatedly achieve the same results, while validity refers to whether the
question measures what it is intending to measure (Cooper and Schindler, 2003; Brett,
2007). Hudson (2003, p. 746) also argues that, though every effort should be made
towards replicability, research should also seek to identify “conditions under which
specified causal powers were or were not realised.”
Regarding the use of a panel of industry experts, Critcher and Gladstone (1998);
Keeney et al. (2001); Hasson et al. (2000) highlight that different panels of experts,
answering the same questions, may arrive at different answers. However, at what point,
they ask, do opinions reflect reality? (Brett, 2007). Okoli and Pawlowski (2004) make
the point that a methodology which generates a range of scenario options or debate
to aid in future research or theory generation is also a desirable outcome. The point
of the methodology is not to produce statistical results, but to provide a synthesis of
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the opinion of a particular group of experts (Day and Bobeva, 2005; Brett, 2007). In
the case of IMERC, the opinion of the panel gathered during this study is a ‘snapshot’
in time - based on conditions and circumstances unique to a certain point in time.
Therefore, it must be kept in mind that any subsequent studies will also necessarily
be affected by any changes in circumstances. Nonetheless, the rich data obtained from
the Delphi study can aid policy-makers in preparing for a range of possible conditions.
If the research were to be conducted again, a method of extending the V-LINC methodology to encompass the viewpoint of other cluster stakeholders besides firms should be
examined. The data collection method is relatively efficient – especially in comparison
to resource intensive qualitative method like a Delphi study.

7.6

Future Research

Longitudinal Studies
Giuliani (2013, p. 1406) notes that “while several studies analyse the benefits and
characteristics of regional cluster networks, very little is known about how such networks evolve over time and the extent to which their dynamics can affect development
processes.” The further application of this methodology to clusters at their different
stages of maturity and development will aid in the understanding of the role cluster
organisations play in a cluster’s growth.

Further Comparative Studies
Due to time and resource constraints, it was not possible to apply the Delphi study
component of the methodology to the Solent Maritime Cluster on this occasion (a
Delphi study requires a large investment in time, both for conducting the interviews
and also, processing the information after each iterative round). Further research
applying the full methodology to the Solent cluster will allow a fuller comparison of
the IMERC and Solent clusters rather than primarily the comparison of V-LINC results
presented in this study.
Expanding on this further, the methodology can be applied to additional maritime
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clusters using the methodology and framework developed in this research. In so doing
a broad picture can be developed of the different cluster typologies and structure of
their respective cluster organisations.

Integration of additional primary quantitative data into nested methodology
The nested structure of the methodology can support the addition of further quantitative studies, e.g. input-output analyses etc. to be utilised in support of the cluster case
studies already in place. In cases where this information is available, either from prior
studies on the cluster or in a form more easily accessible than is the current situation in
Ireland, the results of the nested methodology would be more robust than at present.

7.7

Conclusion

It would be opportune at this point to revisit the original research questions:
1. To what extent is there a functioning maritime cluster in the Cork region, what
model best describes its structure, and its development to date?
2. How effective is the IMERC cluster organisation in its role of bridging ‘innovation
gaps’ and facilitating linkages between the cluster actors?
This research set out to analyse the extent to which there is a functioning maritime
cluster in the Cork region, what model best describes its structure, and its development
to date. Furthermore, it also aimed to devise a methodology with which the effectiveness of the role cluster organisations perform within a cluster could be measured and
how their role could best be best tailored to the specific context of an individual cluster
in order to maximise their impact and benefits as an enabling mechanism to facilitate
value chain linkages, knowledge and economic.
Maritime is a multi-sectoral industry, encompassing a variety of activities which includes, both directly and indirectly, sectors related to the marine resource (see Section
3.5). Although there has been a relatively consistent definition of the sub-sectors that
comprise the maritime economy arising from recent studies, there also exists a continuing debate on the definition and characterisation of the marine economy’s activities
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and sectors. The lack of clarity and differing methodologies employed has created
difficulties in obtaining high quality quantitative data sets surrounding the maritime
sector (Peng et al., 2006; Pugh, 2008; Kildow and McIlgorm, 2010; Kalaydjian et al.,
2010; Morrissey et al., 2011; Colgan, 2013; Zhao et al., 2014; Pinto et al., 2015; Morrissey and Cummins, 2016). In the Irish context, in order to fill gaps in statistical data
from the Irish Central Statistics Office, previous studies administered a survey which
was completed by 450 companies collecting census-type data, including some financial
information. This undertaking was hugely resource-intensive and time-consuming.
It was clear that obtaining up-to-date, relevant quantitative data for the maritime
sector in Ireland represented a resource-intensive and time-consuming endeavour. It
was also clear that an alternative approach was needed to obtain a data-set capable
of shedding light on the research questions of this thesis. Hence a nested methodology
was selected as most appropriate to address the research questions. This included case
studies providing background information, a linkage analysis performed on the cluster
firms using the V-LINC methodology, and the Delphi analysis of the role of the cluster
organisation administered with the cooperation of a panel of experts.
Returning to the first research question regarding the presence of a functioning maritime cluster in the Cork region, the V-LINC analysis results suggested many of the
essential ingredients are in place in the IMERC cluster. Many linkages were with firms
located in and around Cork Harbour, mostly made up of start-ups and SME’s. There
are relatively few MNC’s although some ‘soft-landing’ offices have been established in
the incubation hub on the IMERC campus, these are still relatively small. The respondent firm group (RFG) has a large proportion of local inputs and when national
linkages are included, the vast majority of input linkages occur within Ireland (Table 5.16). Local input and specialist service linkages are perceived as important by
the RFG. The maritime sector is an extremely broad sector encompassing many subsectors, however the RFG firms do not compete to any great extent. Nearly half of the
Industry Peer linkages were local and a further 25% national. These were regarded as
important.
Research & Development was an area in which some of the very strongest linkages
were recorded. All R&D linkages recorded occurred either locally (40%) or nationally
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(60%), and the local linkages especially were perceived as very important to the firms
(Figure 7.3). Government Agencies were also regarded as extremely important (96.4%
in the High and Medium perceived significance bands) by the RFG. The vast majority
of these were recorded at the national level, which is not surprising since the Irish
Government is based centrally in Dublin. The importance attached to the linkages
with Government Agencies is perhaps not surprising given the highly regulated nature
of many maritime activities. In addition, some of the most highly ranked linkages were
with Government Agencies providing export development assistance and funding. In
four categories the largest proportion of linkages are local: Inputs (46.7%), Research
& Development (60%), Specialist Services (60%) and Training (75%).

Figure 7.3: IMERC Research Linkages - Local
Cluster organisations (also referred to as ‘initiatives’ or ‘associations’) are cluster policy
instruments which attempt to use behavioural additionality to industry in a specified
location. As policy instruments, they are designed to support the development of connections between agents within existing and/or emergent clusters. Although cooperation between linked companies may occur spontaneously, policy provision and support
for clusters are traditionally seen as a governmental role (Wilson, 2014; Morrissey and
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Cummins, 2016).
The Delphi method was selected to gather group opinions and experience of a panel
of sector experts in order to answer the broader research question - to measure the
effectiveness of the role a cluster organisation performs within a cluster in terms of
fostering inter-cluster linkages. It was structured around the seven innovation gaps
identified by Ketels et al. (2012) which a cluster organisation should bridge.
In several of those gap areas, such as linkages to research organisations, public bodies, to
other clusters, there was broad agreement that the IMERC cluster organisation played a
positive role in fostering firm linkages. In areas such as linkages to education providers,
firm-to-firm linkages, and linkages to global markets, whilst the agreement was more
moderate and divided it was nonetheless a consensus that the cluster organisation did
play some part in facilitating links between the firms and these external actors.
Overall it was clear from the results of the Delphi analysis that the role the IMERC
cluster organisation played within the cluster dynamic was viewed as positive to a
large extent by many of the cluster firms. Many experts praised the role the cluster
organisation played in connecting cluster firms to the research organisations within
the cluster for example. Although some experts questioned whether it was the most
efficient approach for the cluster organisation to play a role in some areas which they
felt overlapped with other actors such as university technology transfer offices, they
nonetheless recognised the positive role the cluster organisation played in raising awareness and creating connections.
A recurring theme which emerged from the Delphi analysis was a disconnect between
the specific positive examples given by cluster firm panel members of their personal
experience of the cluster organisation’s activities and those of non-firm panel members
who questioned the level of activity performed by the cluster organisation. This would
seem to suggest a failure on the part of the cluster organisation in communicating and
disseminating its activities to its best advantage. From a policy perspective, no agency
or organisation can afford to have its activities and results overlooked should it wish
to continue receiving funding and support.
As discussed previously, cluster organisations are a behavioural additionality (as opposed to input and output additionality) whereby change is advocated to the processes
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within a structure or organisation. As such, they represent an extremely efficient way
from a government or regional developmental agencies’ perspective to implement industrial development and clustering policies. Wilson (2014, p. 5) describes them as a “set
of public and/or private actions designed to support the development of relationships
between agents within existing and/or emergent clusters.” Although supported and
praised by national government, the funding of the cluster organisation is provided
entirely from the budgets of its three key members, primarily the two educational
institutions - University College Cork and Cork Institute of Technology whilst the
Irish Naval Service provides direct input of human resources into the cluster. This arrangement is perhaps not sustainable considering the role of a cluster organisation will
necessarily exceed those which are within the core aims and objectives of educational
and research institutions.
A key policy recommendation outcome of this research is that the IMERC cluster
organisation plays an important role in the nascent maritime cluster in the Cork region.
It would make more sense for funding to be derived from direct national governmental
funding since there is a large return on what is, from a government’s perspective, a
minimal investment.
At present, the IMERC cluster organisation occupies an ambiguous position within
the intertwined relationships of the two educational institutions and the Irish Naval
Service. It is clear from the opinions of the expert panel members in the Delphi study
analysis that the different institutions and firms expect the cluster organisation to play
differing roles. This research suggests a more direct role for the cluster organisation
given more freedom from the limitations of its current complicated structure (perhaps
directly funded by national government) would also simplify its key message and allow it to choose core competencies within the seven innovation gaps described in this
research. Currently, it appears the cluster organisation is subject to opposite forces
from stakeholders with differing priorities and focuses - this could result in a confused
identity for the cluster ‘brand’ going forward.
A broader conclusion from this research is that it is possible to utilise this nested
methodology with components tailored to the individual needs of the particular cluster
being studied, while taking advantage of the robustness of data and replicability of
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process afforded by the overall structure. This allows an analysis of the linkages within
a cluster to be analysed and the role of the relevant cluster organisation to be assessed.
Whilst the limitations of the research are acknowledged, there is significant potential for
the nested methodology (with further refinements) to further aid one’s understanding
of cluster theory and the role played by cluster organisations.
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Aranguren, Mari José, De La Maza, Xabier, Parrilli, Mario Davide, Vendrell-Herrero,
Ferran, and Wilson, James R (2014). Nested methodological approaches for cluster
policy evaluation: An application to the basque country. Regional Studies, 48(9):
1547–1562.
Arbia, Giuseppe (1989). Spatial Data Configuration in Statistical Analysis of Regional
Economic and Related Problems. Kluwer Academic Publishers.
Armstrong, J. Scott, Green, Kesten C., and Graefe, Andreas (2011). Forecasting principles. In Lovric, Miodrag, ed., International Encyclopedia of Statistical Science,
Berlin, Heidelberg: Springer Berlin Heidelberg, 527–534.
Asheim, Björn (2000). Industrial districts: The contributions of marshall and beyond.
In Clark, G. L., Feldman, M., and Gertler, M., eds., The Oxford Handbook of Economic Geography, Oxford: Oxford University Press, 413–431.
Asheim, Björn, Cooke, Philip, and Martin, Ron (2006). The rise of the cluster concept
in regional analysis and policy: A critical assessment. In Asheim, Björn, Cooke,
Philip, and Martin, Ron, eds., Clusters and Regional Development: Critical reflections and explorations, London: Routledge, chap. 1, 1–29.
Asheim, Björn and Isaksen, Arne (2002). Regional innovation systems: The integration of local ‘sticky’ and global ‘ubiquitous’ knowledge. The Journal of Technology
Transfer, 27(1): 77–86.
Asheim, Bjørn T, Isaksen, Arne, Martin, Roman, and Trippl, Michaela (2017). The
role of clusters and public policy in new regional economic path development. The
Life Cycle of Clusters–A Policy Perspective, 13–34.
Assaf, Abdallah Mohammed (2016). Drilling for innovation: Economic diversification
through the determination, distinction and development of renewable entrepreneurship clusters. Ph.D. thesis, Texas Tech University.
Atherton, Andrew (2003). Examining clusters formation from the ‘bottom-up’: An
analysis of four cases in the north of england. Environment and Planning C: Government and Policy, 21(1): 21–35.
Atkinson, Anthony B. and Brandolini, Andrea (2001). Promise and pitfalls in the

286

use of ”secondary” data-sets: Income inequality in oecd countries as a case study.
Journal of Economic Literature, 39(3): 771–799.
Audretsch, B. David and Dohse, Dirk (2007). Location: A neglected determinant of
firm growth. Review of World Economics, 143(1): 79–107.
Audretsch, Bruce (1998). Agglomeration and the location of innovative activity. Oxford
review of economic policy, 14(2): 18–29.
Audretsch, D. B. and Stephan, P. E. (1999). Knowledge spillovers in biotechnology:
Sources and incentives. Journal of Evolutionary Economics, 9(1): 97–107.
Audretsch, David B. and Feldman, Maryann P. (1996). R&d spillovers and the geography of innovation and production. The American Economic Review, 86(3): 630–640.
Audretsch, David B. and Feldman, Maryann P. (2004). Chapter 61 - knowledge
spillovers and the geography of innovation. In Henderson, J. Vernon and Thisse,
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Brenner, Thomas and Mühlig, André (2013). Factors and mechanisms causing the
emergence of local industrial clusters: a summary of 159 cases. Regional studies,
47(4): 480–507.
Bresnahan, Timothy, Gambardella, Alfonso, and Saxenian, AnnaLee (2001). ’old econ-

289

omy’ inputs for ’new economy’ outcomes: Cluster formation in the new silicon valleys.
Industrial and corporate change, 10(4): 835–860.
Brett, Valerie (2007). The Potential for Clustering of the Maritime Transport Sector
in the Greater Dublin Region. Ph.D. thesis, Dublin, National College of Ireland.
Brett, Valerie and Roe, Michael (2010). The potential for the clustering of the maritime
transport sector in the greater dublin region. Maritime Policy & Management, 37(1):
1–16.
Brown, Rod (1999). The competitiveness institute, a network of cluster practitioners.
In 2nd Annual Conference in Varese, Italy.
Brown, Ross (2000). Cluster dynamics in theory and practice with application to Scotland. University of Strathclyde, European Policies Research Centre.
Brülhart, Marius (2009). Is the new economic geography passé. VoXEU. Available
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APPENDIX A - Cover Letter for V-LINC Analysis Invitation

Dear Mr Moynihan,

Your company has been identified by the (local partner organisation) as being a critical contributor
to the maritime sector in (region) and is cordially invited to participate in a research study focused
on understanding the cluster ecosystem. This analysis will inform regional and national policy, and
highlight areas where the (local partner organisation) can further support the cluster.
The National Maritime College of Ireland, a constituent college of Cork Institute of Technology (Cork,
Ireland), in co-operation with the (local partner organisation), has been commissioned to conduct a
Cluster Analysis on the maritime cluster in (region) through the European FP7 ‘REMCAP’ project
www.remcap.eu. The analysis will investigate the linkages key firms within the sector have with
suppliers, customers and also supporting cluster-type linkages with industry associations,
universities, government agencies and suppliers of specialist services through structured 1 to 1.5
hour interview. The study will examine how to strengthen collaborative relationships, co-operation
and supporting services to create a more competitive and innovative maritime cluster in (region).
Eoin Moynihan from NMCI / Cork Institute of Technology will be visiting (region) from the 16th to the
20th of November; he would be delighted to meet with you, at your convenience to perform the
analysis. Attached is a further explanation of the V-LINC software, which specifies what is involved in
the interview and the benefits of participating for your firm. Selected firms will benefit from
participating by receiving a V-LINC firm report which audits your firm’s linkages and benchmarks
your firm with other participants in the ICT Cluster in (region).
Thank you in advance,

With kind regards,

Eoin Moynihan
Halpin Centre for Research & Innovation at NMCI

National Maritime College of Ireland,
Ringaskiddy,
Cork,
P43 XV65
Ireland.
51°50’.0014N 008°18’.3498W
Tel: +353 (0)21 4335618 Mob: +353 (0)86 1739360 Skype: EGMoynihan
Email: eoin.moynihan@nmci.ie Web: halpin.nmci.ie www.nmci.ie

Appendix B - Delphi Questionnaire Round 1

IMERC Questionnaire - Round 1
IT WOULD BE USEFUL IF ANSWERS REFER TO THE MARITIME SECTOR.
ALL ANSWERS SHOULD PROVIDE AN EXPLANATION IF POSSIBLE.

The purpose of the following questionnaire is to discuss the maritime sector in Ireland and more specifically the current clustering of the maritime sector in the Cork
region. The term “cluster” or “clustering” is used in respect to the concentration of
certain industry activities in a particular region or area.
For the purposes of this survey, the following definitions can be used.
Clusters
Clusters are “geographic concentrations of interconnected companies, specialised
suppliers, service providers, firms in related industries, and associated institutions
(for example universities, standards agencies, and trade associations) in particular
fields that compete but also co-operate” (Porter, 2008)
Cluster Initiative
“Cluster initiative: an organised effort to increase the growth and competiveness of
a cluster within a region, involving cluster firms, government and/or the research
community” (Sölvell et al., 2003)
Cluster Organisation
“Cluster initiatives are increasingly managed by specialised institutions, known as
cluster organisations, which take various forms, ranging from non-profit associations, through public agencies to companies” (European Commission, 2008)
Ketels and the European Cluster Observatory (2012) set out the functions of a
cluster organisation as they see it. They propose seven ‘innovation gaps’ in which
cluster organisations play a critical role in building ‘bridges’.
All information gathered will be confidential and complies with CIT’s ethics
policies.

Maritime Clusters Survey

Respondent Information
Name:
Organisation:
Age:
Gender:
Position within organisation:
Industry sector of organisation:
Relationship to cluster:
Address:

Contact number:
Contact email:

Date:

18 - 30
Male

31 - 44
Female

45 - 57

58 - 70

Maritime Clusters Survey

Section 1 - Role of the Cluster Organisation
Cluster organisations can be said to connect actors within the cluster, creating
linkages and bridging "innovation gaps".
Q1. Please rank the performance of the cluster in the following areas?
1 = Bad, 10 = Excellent
1

2

3

4

5

6

7

8

9

10

Vision
Ambition
Networking
Added value
Contribution to policy development
Facilitation business relationships
Setting targets
Q2. IMERC has the potential to move forward towards creating a sustainable
cluster environment in which maritime related industries create employment
and economic growth.
Agree

Disagree

Unable to comment

Please justify your answer...

Q3. The IMERC cluster organisation is beneficial in connecting the different
actors involved in the maritime sector in the Cork region.
Agree
Please justify your answer...

Disagree

Unable to comment

Maritime Clusters Survey

Section 2. Fostering interaction between firms and
research organisations.
Q4. The cluster organisation facilitates greater linkages between industry
and research organisations, which would not exist or would not be as strong
if not for the existence of the cluster organisation.
Agree

Disagree

Unable to comment

Please justify your answer (using examples if possible)...

Q5. The cluster organisation encourages linkages between firms and research organisations in the Cork region, allowing firms to perform research
they would not otherwise have the capability of performing themselves.
Agree

Disagree

Unable to comment

Please justify your answer...

Q6. The cluster organisation helps to bridge the gap in the different research
needs and requirements of firms and academic research? e.g. Commercialisation and intellectual property.
Agree
Please justify your answer...

Disagree

Unable to comment

Maritime Clusters Survey

Section 3. Fostering interaction between firms and
education providers.
Q7. The cluster organisation facilitates greater linkages between industry
and educational organisations, which would not exist or would not be as
strong if not for the existence of the cluster organisation.
Agree

Disagree

Unable to comment

Please justify your answer...

Q8. The cluster organisation helps industry and educational organisations
to better understand each other’s requirements by bridging the gap between
the practical needs of industry and the academic qualifications being offered, i.e. when designing course content and deciding which diplomas /
degrees / masters courses to offer.
Agree
Please justify your answer...

Disagree

Unable to comment

Maritime Clusters Survey

Section 4. Fostering interaction between firms and
funding organisations.
Q9. The cluster organisation facilitates greater linkages between firms and
funding organisations providing capital, i.e. banks, grant agencies, industrial development agencies, etc., which would not exist or would not be as
strong if not for the existence of the cluster organisation.
Agree

Disagree

Unable to comment

Please justify your answer...

Q10. The cluster organisation works with firms to strategically position
themselves to access funding, or to integrate them with firms/agencies that
can assist them in doing so with supports, guidance and/or mentoring.
Agree

Disagree

Unable to comment

Please justify your answer...

Q11. The cluster organisation disseminates information regarding funding
opportunities as part of a structured mechanism - creating awareness of
funding opportunities.
Agree
Please justify your answer...

Disagree

Unable to comment

Maritime Clusters Survey

Section 5. Fostering interaction between firms and
public bodies.
Q12. The cluster organisation facilitates greater linkages between firms and
local government, which would not exist or would not be as strong if not for
the existence of the cluster organisation.
Agree

Disagree

Unable to comment

Please justify your answer...

Q13. The cluster organisation facilitates greater linkages between firms and
national government, which would not exist or would not be as strong if not
for the existence of the cluster organisation.
Agree

Disagree

Unable to comment

Please justify your answer...

Q14. The cluster organisation increases the ability of firms to lobby local and
national government on important issues by providing them with a greater
voice and increases access to decision-makers.
Agree
Please justify your answer...

Disagree

Unable to comment

Maritime Clusters Survey

Section 6. Fostering interaction between firms and
other firms.
Q15. The cluster organisation facilitates greater business to business linkages, which would not exist or would not be as strong if not for the existence
of the cluster organisation.
Agree

Disagree

Unable to comment

Please justify your answer...

Q16. The cluster organisation increases opportunities for collaborative competition both with industry peers and firms in other sectors and sub-sectors,
i.e. contracting and sub-contracting, joint bids for contracts, notifying each
other of business opportunities, etc.

Agree
Please justify your answer...

Disagree

Unable to comment

Maritime Clusters Survey

Section 7. Fostering connections between firms in
one cluster and another.
Q17. The cluster organisation facilitates linkages to other clusters organisations and firms in other clusters, which would not exist or would not be as
strong if not for the existence of the cluster organisation. This may include
agreements with other clusters such as business “roaming” arrangements.
Agree

Disagree

Unable to comment

Please justify your answer...

.
Q18. The cluster organisation facilitates linkages to clusters in different market segments, i.e. maritime to energy, maritime to IT.
Agree
Please justify your answer...

Disagree

Unable to comment

Maritime Clusters Survey

Section 8. Fostering connections between cluster
firms and global markets.
Q19. The cluster organisation facilitates linkages between firms and global
markets by making cluster members aware of international commercial opportunities and liaising with export market development agencies such as
Enterprise Ireland.
Agree

Disagree

Unable to comment

Please justify your answer...

Q20. The cluster organisation facilitates international trade missions to other
countries, for example by liaising with trade offices in other countries.
Agree

Disagree

Unable to comment

Please justify your answer...

Q21. The cluster organisation facilitates international trade missions from
other countries, for example by liaising with departments of trade and investment.
Agree
Please justify your answer...

Disagree

Unable to comment

Maritime Clusters Survey

Section 9. The Cluster Effect on Linkages
Q22. The presence of the cluster organisation strengthens links between
firms and other bodies in the region that may not have otherwise interacted
to any great extent. Examples may include allowing local suppliers better
opportunities to supply local larger industries, providing opportunities for
gaps in the supply chain to be identified, or increasing awareness in local
and national government of activities within certain sectors.
Agree

Disagree

Unable to comment

Please justify your answer...

Q23. The existence of the cluster gives the local operations of foreign direct
investment (FDI) companies an opportunity to interact and collaborate with
indigenous firms and vice versa.
Agree
Please justify your answer...

Disagree

Unable to comment

APPENDIX C - Delphi Round 1 Feedback document - Selected V-LINC results
Selected results from V-LINC linkage analysis of maritime firms in the
Cork region:

Figure 1 - Linkages by geographic scope

Figure 2 - Key Connectors
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V-LINC applied to the Solent Maritime Cluster: Performance, Ecosystem and Policy
or
Analysis of linkages in the Maritime specialisation in the Solent, using V-LINC; and policy implications.
*Eoin Moynihan, *John Hobbs and **Michael Walsh
*Department of Management and Enterprise, Cork Institute of Technology
**Cluster Manager, IT@Cork European Tech Cluster
E-mail: eoin.moynihan@nmci.ie; john.hobbs@cit.ie; michael@itcork.ie
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University of Aberystwyth, 20 August 2014

Abstract

This paper applies V-LINC, a methodology which identifies records and analyses the linkages that firms in
clusters engage in, to the Maritime Sector in the Solent Area of the UK. V-LINC was developed in the
Department of Management and Enterprise, Cork Institute of Technology to enrich the academic
literature on clusters as it provides visual information on the geographic footprint of industry clusters,
and measures the perceived business significance of cluster linkages.
The maritime industry is a sector in which the UK has traditionally been to the forefront. The rapid growth
of emerging economies poses opportunities and challenges for the UK’s maritime sector. The UK Marine
Industries Alliance and the UK’s Department of Business, Innovation and Skills predict a number of trends
in global demand and supply will provide substantial growth opportunities for the marine industries.
These include “renewable energy, global trade (driving the merchant ship market), increasing middle
classes and increasing demand from coastal economies for naval platforms and equipment” (BIS, 2011).

Key words: V-LINC, industry cluster, linkages,

This paper was supported by REMCAP. REMCAP is a Coordination Project funded by the Research DG of
the European Commission within the Regions of Knowledge programme of FP7.

INTRODUCTION
This paper has two primary aims. It will apply V-LINC, a new method for analysing clusters, to the Maritime
specialisation in the Solent area of the UK. Arising from the V-LINC analysis of cluster linkages, the paper makes
recommendations aimed at securing and growing the Maritime sector in the Solent.
The paper begins with an explanation of V-LINC, a new method for recording, categorising and measuring the
business importance of linkages that cluster firms participate in, along with the facility to show linkages on
geographic maps of appropriate scale. Linkages between firms and other organisations are at the heart of how
clusters function. The paper defines clusters as relationships that enable exchange of goods, services, personnel,
information, ideas, expertise, grants and other supports to business that occur between two or more parties, over
a sustained time period. Payment is a feature of some but not all linkages. Next, the paper comments on the
importance and scale of the Maritime industry in the Solent area, as a reason for researching the degree of cluster
activity by firms in the sector. Then the paper reviews findings from V-LINC analysis on the linkages of a sample of
Maritime firms in the Solent area. The analysis includes: the distribution of linkages by category, by geographic
scope, and by their business significance as perceived by company employees who engage in the linkages. V-LINC
maps illustrate the linkages at different geographic scopes. Arising from the linkages analysed in Solent Maritime
firms, a judgement is made about the extent of cluster activity in Solent Maritime.
The paper closes with recommendations to further strengthen and support the Maritime Sector in the Solent.

V-LINC: Visualisation of Linkages in Networked Clusters
V-LINC 1 is a methodology for identifying, recording and analysing the linkages that firms in clusters
engage in. It categorises these linkages, and groups them by geographic scope. Furthermore, V-LINC
records the business significance of linkages based on the perceptions of firm personnel who engage in
the linkages with other companies and organisations. Data for V-LINC analysis of linkages is collected by
structured interviews of company personnel. Likert scale questions are employed to gauge the business
significance of individual linkages. V-LINC software, developed in Department of Management and
Enterprise, Cork Institute of Technology, produces maps which show the different linkages which cluster
firms engage in. V-LINC maps give a visual representation of the relative reliance on local, national,
European or Global linkages of a company, or when combined, of a cluster. V-LINC facilitates
benchmarking and matchmaking for firms, while informing cluster policy at regional and national levels,
through the aggregation of data from a sample of clustered firms. Confidentiality of firms’ individual
linkages is maintained throughout.

1

The V-LINC methodology is provided in Hobbs, Byrne and Walsh’s (2014) ECCI working paper 9/14 presented at the RSAI
British and Irish Section’s Annual Conference in Aberystwyth from the 19 th to 21st of August. Figure 3 defines each of the
linkage categories and Figure 5 outlines the perceived significance bands used by V-LINC.

Figure 1: The 8 V-LINC linkage categories analysed for each firm.

V-LINC assigns company linkages to one of eight categories, indicated in Figure 1. Besides linkages along
the firm’s supply chain, namely those which provide Inputs and Specialist Services to firms, and Output
linkages which provide markets for goods produced, V-LINC adds five other categories of linkages: those
with Industry Peers, with Industry Associations, with Research & Development partners, with Training
partners and with Government Agencies. The linkage categories in V-LINC derive from Porter’s (1990,
1998a and 1998b) discourse on the interactions and relationships of companies in a cluster. V-LINC
accommodates Triple Helix relationships by including Government agency linkages and Research &
Development linkages.
Perceived Significance of Linkages: V-LINC responses collected through structured interviews combine to
reveal the significance of business linkages as perceived by company personnel involved in those linkages.
Likert scale responses convert qualitative judgements into quantitative data which are subject to further
analysis. This enables V-LINC users to answer the question: at which geographic level and linkage
category do clusters’ most valuable linkages occur.
The next section of this paper outlines the rationale for applying V-LINC to the Maritime sector in the
Solent area of the UK.

Maritime
The maritime sector is recognised at being a key contributor to the UK economy. It includes over 5,000
companies, employing over 90,000 people. It generates nearly £10bn in turnover and contributes over
£3.5bn Gross Value Added to the UK’s GDP (BIS, 2011). The Solent area has a long tradition of being a
centre for maritime activities, primarily based around the port areas of Southampton and Portsmouth –
natural harbours on one of the busiest shipping lanes in the world, the English Channel. The marine
cluster organisation Marine South East is a partner on the ‘REMCAP’ European FP7 project, which
provided an opportunity to examine the extent of linkages between member firms of Marine South East
in the Solent region.
The V-LINC methodology has been applied to a sample of firms based in the Portsmouth and
Southampton area, also commonly referred to as the Solent area in reference to the channel of water
separating the mainland from the Isle of Wight. The companies studied were ABP mer, Datum Electronics,
ECDIS, Fugro EMU, Griffon Hoverworks, MissionKraft, Saab Seaeye, and Sustainable Marine Energy.
Eighteen face to face meetings were held with personnel from these companies to gather information in
regard to the key relationships that each firm engages in. These meetings uncovered 293 linkages

reported by the respondents. The distribution of linkages is presented by firm and category in table 1.
The term Respondent Firm Group (RFG) relates to the summation of data for the eight Maritime
respondent firms.

V-LINC Analysis Results: Solent Maritime Sector.
Classification and Distribution of linkages
Table 1 reports that the most frequent linkages are with outputs which account for approximately 25%
of linkages reported. Almost seventy percent of linkages are contained within 4 categories: inputs,
outputs, specialist services and linkages to government agencies: each of these categories contains
approximately 10% or more of the 293 linkages reported. The category with the lowest frequency of
linkages is training (21), which accounts for little over 7% of linkages reported.
Specialist service links include a variety of service types, accountancy, analytical services, automation,
engineering, information technology, legal services, out-sourcing, validation etc. Arguably specialist
service linkages could be viewed as a subset of the input linkages category.
Table 1: Distribution of Linkages by Category and by Firm
Company

GA

IA

IP

IN

OU

RD

SS

TN

Tota
l (n)

ABP mer
Datum
Electronics

16.7%

16.7%

2.8%

5.6%

27.8%

11.1%

11.1%

8.3%

36

6.1%

12.1%

6.1%

24.2%

30.3%

9.1%

6.1%

6.1%

33

ECDIS

11.8%

23.5%

23.5%

11.8%

23.5%

0.0%

5.9%

0.0%

17

Fugro EMU
Griffon
Hoverworks

16.9%

6.8%

15.3%

5.1%

23.7%

6.8%

13.6%

11.9%

59

5.1%

3.4%

0.0%

35.6%

25.4%

10.2%

11.9%

8.5%

59

MissionKraft

13.6%

13.6%

0.0%

31.8%

31.8%

9.1%

0.0%

0.0%

22

Saab Seaeye
Sustainable
Marine
Energy

10.3%

3.4%

10.3%

10.3%

27.6%

10.3%

27.6%

0.0%

29

26.3%

5.3%

10.5%

23.7%

15.8%

2.6%

5.3%

10.5%

38

RFG Average

13.3%

8.9%

7.8%

18.8%

25.3%

7.8%

10.9%

7.2%

37

39

26

23

55

74

23

32

21

293

3

5

7

2

1

7

4

8

Total (n)
Most
Populous
(Rank 1-8)

Note to Table 1: The eight linkage categories are: Government agencies (GA); Industry association (IA); Industry peers (IP);
Inputs (IN); Output (OU); Research & development (RD) Specialist service linkages (SS) and Training (TN).

Griffon Hoverworks and MissionKraft operate in highly specialised niche market producing hovercrafts
and high speed small vessels for a variety of purposes. This may explain their lack of industry peer
linkages.. Sustainable Marine Energy is a company in its early stages, involved in establishing marine
renewable energy installations. Endeavours in this field presently require navigating a large amount of

bureaucracy between numerous government agencies to obtain permission, permits, licences, etc. This
could explain the higher number of linkages Sustainable Marine Energy has to government agencies.

Linkage categories by geographic Scope
Porter’s cluster concept places strong emphasis on the importance of local inputs and services. “Factor
input conditions” form one facet of his diamond of local industrial clustering (Porter, 1998b). However,
Markusen (1996, p 8) contends that “the study of industrial districts and networks within them, has
generally been confined to smaller firms in particular industries; their link to larger firms and institutions
outside the region have been ignored.” She believes that as a result, “conclusions have been drawn about
the endogeneity of growth in such districts that, when viewed on a larger, more comprehensive canvas,
are not warranted.” Therefore it is important to look at the geographic spread within linkage categories,
and also the perceived significance of linkages which occur over different distances.
The geographic scope of linkages (for each linkage category) is provided in table 2. In four categories the
largest proportion of linkages are local: inputs (43%), research and development (50%), specialist services
(40%) and training (66%). Government agencies (85%), industry association (58%), industry peers (61%)
and outputs (46%) record the greatest share at national level. Porter (1998b) places great emphasis on
linkages to and support from organisations and businesses, within the locality. The word local or locally
appears in each element of his diamond of local industrial clustering. If local linkages are critical to the
functioning of a cluster, table 2 shows that local linkages make up only 32% of all linkages reported in the
study, the remaining 68% of linkages being divided between national, European and international
linkages.
Table 2: Distribution of Linkage Categories by Geographic Scope
Geographic Scope

Local

National

European

International

Total
(n)

Government Agencies

12.8%

84.6%

2.6%

0.0%

39

Industry Association

42.3%

57.7%

0.0%

0.0%

26

Industry Peers

30.4%

60.9%

8.7%

0.0%

23

Inputs

43.6%

25.5%

14.5%

16.4%

55

Outputs

9.5%

45.9%

6.8%

37.8%

74

Research & Development

60.9%

21.7%

8.7%

8.7%

23

Specialist Service

40.6%

34.4%

6.3%

18.8%

32

Training

66.7%

33.3%

0.0%

0.0%

21

Percentage

32.4%

45.4%

6.8%

15.4%

100.0%

96

133

19

45

293

Total (n)

Note to Table 2: International linkages are those linkages with entities beyond the European Union.

Figure 2: Solent Maritime Linkages by Geographic Scope.

The next section presents the perceived significance values attributed to each individual category. An
analysis of perceived significance data allows messages to be gleaned from respondents’ assessments of
linkages.

Perceived Significance Findings
Tables 3a to 3e show the percentage of linkages (by category) that fall into the perceived significance
bands: High, Medium, Low and Tenuous (For an explanation of perceived significance bands, refer to
Figure 5, Hobbs, Byrne & Walsh, 2014). The perceived significance of each linkage category summarises
the relative importance of individual linkages in the judgment of respondents involved with these
linkages on a daily basis. Linkages with the highest perceived significance scores are those which on
average have the greatest intensity, importance, involvement and investment. Table 3a shows the results
for all linkages, whilst tables 3b to 3e, break the data into local, national, European and International
linkages, to assess the perceived significance of linkage categories at these different geographic scopes.
Focusing on table 3a, it is clear to see that input linkages followed by specialist services and government
agencies linkages are rated of highest significance by respondent companies, having the highest
proportion of linkages in the ‘High’ perceived significance band. It is noteworthy that in four out of the
eight linkage categories, the majority of linkages are in the top two perceived significance quartiles (e.g.
high and medium bands). Overall 72% of all linkages reported were in the top two perceived significance
quartiles. As several of the respondent companies operate in specialised areas or the maritime sector,
the high perceived significance of specialist services and input linkages is not surprising. Given the many
roles that government agencies play in the maritime sector: safety standards, licensing, planning and
trade promotion; the high significance of government agency linkages is easy to understand. A further
item of interest for the maritime sector in the Solent area relates to the fact that respondent companies
are split on the perceived important of research and development linkages, with 47.8% of them reported

in the top two perceived significance bands. Similarly, a dichotomy exists regarding Industry Association
linkages. These are reported by the respondents with 53.9% in the highest two perceived significance
bands and 46.1% in the bottom two bands.
Table 3a: Perceived Significance by Linkage Category

Category
Perceived
Significance
>30
High
to 40
Mediu
>20
m
to 30
>10
Low
to 20
Tenuo
>1 to
us
10

GA

IA

IP

IN

O
U

25.
6%
61.
5%
7.7
%
5.1
%

15.
4%
38.
5%
26.
9%
19.
2%

13.
0%
47.
8%
21.
7%
17.
4%

30.
9%
40.
0%
27.
3%
1.8
%

21.
6%
64.
9%
13.
5%
0.0
%

8.7
%
39.
1%
39.
1%
13.
0%

28.
1%
50.
0%
21.
9%
0.0
%

9.5
%
38.
1%
33.
3%
19.
0%

Total

39

26

23

55

74

23

32

21

RD

SS

TN

To
tal
%

Total
(n)

21.
5%
50.
5%
21.
5%
6.5
%
29
3

63
148
63
19
293

It is also interesting to assess the significance accorded to linkages at each geographical scope. Table 3b
focuses on the perceived significance of 95 local linkages reported in the study. Fifty-eight percent of
linkages reported at local level are in the top two perceived significance quartiles. Some noteworthy
points from table 3b include 100% of government agencies, 58% of inputs, 57% of industry peers and
research & development linkages and 86% of output linkages reported locally are in the high and medium
significance bands. A key driver of clusters according to Porter (1998b) is the strong competition and cooperation between competitors locally. The high perceived significance of local input and output linkages
shows a developed local supply chain. Together with the relatively high perceived significance attached
to industry peers and research & development linkages, it may suggest the presence of competition and
collaboration consistent to Porter’s cluster theory.

Table 3b: Perceived Significance by Linkage Category – Local Linkages

Category
Perceived
Significance

High

>30
to 40

Medi
um

>20
to 30

Low

>10
to 20

G
A

IA

IP

IN

O
U

RD

SS

TN

To
tal
%

60
.0
%
40
.0
%
0.
0
%

9.
1
%
27
.3
%
36
.4
%

14
.3
%
42
.9
%
14
.3
%

8.
3
%
50
.0
%
41
.7
%

28
.6
%
57
.1
%
14
.3
%

7.
1
%
50
.0
%
28
.6
%

23
.1
%
38
.5
%
38
.5
%

0.
0
%
42
.9
%
42
.9
%

14
.6
%
43
.8
%
32
.3
%

Tota
l (n)

13

42

31

Tenuo
us

>1 to
10

Total (n)

0.
0
%

27
.3
%

28
.6
%

0.
0
%

0.
0
%

14
.3
%

0.
0
%

14
.3
%

9.
4
%

9

5

11

7

24

7

14

13

14

95

95

Table 3c presents the perceived significance of 133 national linkages reported in the study. 79% of
linkages reported at national level are in the top two perceived significance quartiles. A particular
highlight from the table is that 71.5% of input, 88.2% of output and 87.9% of government agency linkages
are in the high and medium significance bands. Additionally from a specialist service perspective, it is
noteworthy that 90.9% of these linkages are reported in the top two perceived significance bands.
Table 3c: Perceived Significance by Linkage Category – National Linkages

Category
Perceived
Significance

High

>30
to 40

Medi
um

>20
to 30

Low

>10
to 20

Tenu
ous

>1 to
10
Total (n)

G
A

IN

O
U

IA

IP

RD

SS

TN

21
.2
%
66
.7
%
6.
1
%
6.
1
%

20
.0
%
46
.7
%
20
.0
%
13
.3
%

14
.3
%
42
.9
%
28
.6
%
14
.3
%

28
.6
%
42
.9
%
21
.4
%
7.
1
%

17
.6
%
70
.6
%
11
.8
%
0.
0
%

20
.0
%
40
.0
%
20
.0
%
20
.0
%

27
.3
%
63
.6
%
9.
1
%
0.
0
%

28
.6
%
28
.6
%
14
.3
%
28
.6
%

33

15

14

14

34

5

11

7

To
tal
%

21
.1
%
57
.9
%
14
.3
%
7.
5
%
13
3

Tota
l (n)

28

76

19

10
133

The perceived significance of 20 EU linkages is displayed in Table 3d. Three quarters of linkages reported
at the EU level are of high or medium perceived significance, although this is from a low base number of
European linkages. The majority of input and output linkages occur inside the UK, only 14.5% of input
and 6.8% of output linkages occur at an EU level (Table 2). However the importance of linkages in these
categories are high, 87.5% of input and 80% of output linkages are in the top two perceived significance
bands. It is also interesting to note that 8.7% of Industry Peers linkages occur at an EU level (Table 2) and
100% of these are in the top two perceived significance bands. It is also of note that there only three
linkages in the categories of Government Agencies, Industry Association and Industry Peers, at the
European level and these are rated medium to low perceived significance.
Table 3d: Perceived Significance by Linkage Category – European Linkages

Category
Perceived
Significance

G
A

IA

IP

IN

O
U

RD

SS

TN

To
tal
%

Tota
l (n)

High

>30
to 40

Medi
um

>20
to 30

Low

>10
to 20

Tenu
ous

>1 to
10
Total (n)

0.
0
%

0.
0
%

62
.5
%

0.
0
%

0.
0
%

0.
0
%

0.
0
%
10
0.
0
%

0.
0
%
10
0.
0
%
0.
0
%

25
.0
%

80
.0
%

0.
0
%
0.
0
%

0.
0
%
0.
0
%

12
.5
%
0.
0
%

20
.0
%
0.
0
%

0.
0
%
10
0.
0
%
0.
0
%

1

0

2

8

4

2

0.
0
%
10
0.
0
%

0.
0
%

26
.3
%

5

0.
0
%

50
.0
%

10

0.
0
%
0.
0
%

0.
0
%
0.
0
%

25
.0
%
0.
0
%

2

0

20

5

0
20

Table 3e focuses on the perceived significance of 45 international linkages reported in the study. Eighty
two percent of linkages reported at international level are of high or medium perceived significance.
Focusing for a moment on output and input linkages of which 37.8% and 16.4% respectively have
international scope (Table 2), 85.7% of output and 88.9% of input linkages are in the top two perceived
significance bands. Input and output are the two most frequent linkages for the respondent companies.
It is interesting to note that 69.1% of all inputs are local or national, while 30.9% are European or
international. On the other hand, for output linkages, 55.4% of linkages are local or national, whilst 44.6%
are European or international. This would seem to suggest a certain level of internal trading within the
UK and local to the Solent area more specifically. It is of further interest that while there is a reasonably
even split between input linkages at European and international levels, at 14.5% and 16.4% respectively,
when it comes to output linkages the international linkages at 37.8% far outweigh the linkages within
Europe at 6.8% (Table 2). Furthermore there are no linkages whatsoever reported in the categories of
Government Agencies, Industry Association and Industry Peers.
Table 3e: Perceived Significance by Linkage Category – International Linkages

Category
Perceived
Significance

High

>30
to 40

Medi
um

>20
to 30

Low

>10
to 20

Tenu
ous

>1 to
10
Total (n)

RD

SS

TN

To
tal
%

50
.0
%
33
.3
%

0.
0
%
0.
0
%

37
.8
%
44
.4
%

14
.3
%
0.
0
%

0.
0
%
0.
0
%
10
0.
0
%
0.
0
%

16
.7
%
0.
0
%

0.
0
%
0.
0
%

17
.8
%
0.
0
%

28

2

6

0

45

G
A

IA

IP

IN

O
U

0.
0
%
0.
0
%

0.
0
%
0.
0
%

0.
0
%
0.
0
%

66
.7
%
22
.2
%

28
.6
%
57
.1
%

0.
0
%
0.
0
%

0.
0
%
0.
0
%

0.
0
%
0.
0
%

11
.1
%
0.
0
%

0

0

0

9

Tota
l (n)

17

20

8

0
45

Results by Linkage Category:
Government Agencies: Government agency linkages are perceived by respondents as being important,
87.2% of linkages occur in the High and Medium bands (Table 3a). The vast majority occur within the
country, 12.8% locally and 84.6% nationally (Table 2). Linkages at a local level whilst lower in number are
regarded as more important, 60% are reported in the High perceived significance band (Table 3c) and
100% in the top two bands, whereas for national linkages 21.2% are in the High perceived significance
band (Table 3b).
Industry Association: All industry association linkages occur within the country, local 46.2% and national
53.8% (Table 2). Industry association linkages are not perceived as being of high importance, 53.9% of
linkages were reported in the top two perceived significance bands, the second-lowest of all categories,
although 15.4% of total linkages are in the High perceived significance band (Table 3a). The category has
the highest level of linkages rated tenuous, at 19.2%.
Industry Peers: 30.4% of respondent’s linkages with their industry peers are local to the Solent area, and
overall 91.3% are located within the UK (Table 2). A narrow majority at 60.9% of these linkages are rated
as important in the top two band of perceived significance, with the remainder rated as low or tenuous.
Input: The majority of input linkages are found locally 43.6% and nationally 25.5% (Table 2). They are
found to be important locally and in the EU with 58.3% (Table 3b) and 71.5% (Table 3d) of linkages scoring
in the top two bands respectively. However, whilst the number EU inputs were lower (8 linkages), 62.5%
are in the High band (Table 3d) and only 8.3% (Table 3b) of local inputs are reported in the High perceived
significance band.
Output: The majority of the Solent maritime sector’s outputs are within the UK, 9.5% are local and 47.3%
are national (Table 2). Respondent firms rated outputs as the second-most important of all categories,
86.5% (Table 3a) are reported in the top two perceived significance bands. Most output linkages are
national (35) with 88.5% reported in the top two perceived significance bands, and international (28)
where 85.7% were reported in the top two perceived significance bands.
Research and Development: These linkages almost entirely occur at a local 60.9% and national 21.7%
level (Table 2). Research and development linkages are roughly similar at local and national level, with
approximately 60% of linkages reported in the top two perceived significance bands (Table 3b, Table 3c).
Research and Development linkages are deemed by respondent to be less important internationally and
at a European level as 100% of the linkages reported at these geographic levels are in the low perceived
significance band (Tables 3d and 3e).
Specialist Services: Specialist Service linkages were reported most frequently at a local and national level
with 40.6% and 34.4% linkages respectively (Table 2). The majority of specialist service linkages are
perceived to be of Medium significance; 50% in total (Table 3a). However whilst 61.6% of these linkages
where reported in the top two perceived significance bands at a local level (Table 3b), at national,

European and international level they are regarded as important, with 90.9%, 100%, and 83.3% in the
top two perceived significance bands at these levels.
Training: Training linkages, like industry association, occur most frequently within the country, 66.7%
locally and 33.3% nationally (Table 2). Indeed there are no linkages at European or international level in
this category. This category has the second-lowest number of linkages in the High perceived significance
band, 9.5%, and also the second-highest number of linkages in the tenuous perceived significance band
at 19% (Table 3a).
Table 4: Perceived Significance by Geographic Scope of Linkages
Local

National

Europea
n

Internati
onal

Total (n)

13.7%

21.1%

25.0%

37.8%

63

44.2%

57.1%

50.0%

44.4%

148

32.6%

14.3%

25.0%

17.8%

63

9.5%

7.5%

0.0%

0.0%

19

Percentage

32.4%

45.4%

6.8%

15.4%

100.0%

Total (n)

95

133

20

45

293

Geographic Scope
Perceived Significance
>30 to
High
40
>20 to
Medium
30
>10 to
Low
20
>1 to
Tenuous
10

Data relating to the percentage of local, national, EU and international linkages in each of the perceived
significance bands in tables 3b to 3e are brought together in table 4 for comparison purposes. Porter
(2000) believes that ‘once a cluster forms, the whole group of industries becomes mutually supporting.
Benefits flow forward, backward, and horizontally.’ If this is the case, it is important to look closely at the
perceived significance of local linkages within the potential cluster. Local linkages account for 95 of the
293 linkages in the study. The 13.7% of local linkages which are perceived as having high significance is
lower than that for national, EU and international linkages. This suggests that local linkages have less
business significance to respondent firms than those linkages developed outside the Solent area; perhaps
this is due to the limited autonomy of firms within the respondent group and their strong ownership and
trading connections internationally.

Perceived Significance (Distribution, Maximum, Minimum, Range & Median): by
Category
Table 5 relates to the distribution, maximum, minimum, range and median values of the data collected
for each linkage category by geographic scope. Table Table 5 is supplemented with Tables 5a
(Government Agencies & Industry Association); Tables 5b (Industry Peers & Inputs); 5c (Outputs &
Research and Development); 5d (Specialist Services & Training) and 5e (Respondent Firm Group – All
Linkages) Table 5e includes an overview of the 293 linkages assessed by the eight firms which make up
the Respondent Firm Group (RFG).

The highest and lowest perceived significance value reported within a linkage category, indicates how
relatively significant the linkages are. Numbers that are close to a maximum perceived significance value
of 40 indicate that the linkage category is perceived as valuable. If the highest and lowest values are
assessed, along with the range and the median of the data, some messages can be gleaned. The range
identifies how spread out a set of numbers is.
Table 5: Perceived Significance (Distribution, Maximum, Minimum, Range & Median): by Linkage Category

Table 5a: Government Agencies & Industry Association
Category
Scope
Number
(n)
Maximu
m
Minimu
m

Loca
l

Government Agency
Nation
Europe
al
an

Internatio
nal

Local

Industry Association
Nation
Europe
al
an

Internatio
nal

5

33

1

0

11

15

0

0

35.5

36.0

15.5

0.0

33.5

35.5

0.0

0.0

24.5

8.0

15.5

0.0

4.0

0.0

0.0

0.0

Range

11.0

28.0

0.0

0.0

29.5

35.5

0.0

0.0

Median

31.8

24.5

15.5

0.0

16.0

24.4

0.0

0.0

Table 5b: Industry Peers & Inputs
Category
Scope
Number
(n)
Maximu
m
Minimu
m

Loca
l

Industry Peer
Nation
Europe
al
an

Internatio
nal

Local

Nation
al

Input
Europe
an

Internatio
nal

7

14

2

0

24

14

8

9

35.0

34.0

20.8

0.0

36.0

36.0

40.0

36.0

6.5

6.5

20.8

0.0

12.0

9.5

17.0

19.5

Range

28.5

27.5

0.0

0.0

24.0

26.5

23.0

16.5

Median

21.5

20.8

20.8

0.0

20.8

26.4

32.8

31.5

Table 5c: Outputs & Research and Development
Category
Scope
Number
(n)
Maximu
m
Minimu
m
Range
Median

Loc
al

Nation
al

7
37.
0
16.
0
21.
0
27.
0

34

Output
Europe
an

Research and Development
Nation
Europe
al
an

Internatio
nal

Local

Internatio
nal

5

28

14

5

2

2

35.5

28.0

36.5

32.5

33.5

19.0

20.0

11.5

17.5

14.0

7.0

9.8

10.5

19.0

24.0

10.5

22.5

25.5

23.8

8.5

1.0

25.5

23.8

26.8

20.8

23.5

14.8

19.5

Internatio
nal

Local

Nation
al

Table 5d: Specialist Services & Training
Category
Scope
Number
(n)
Maximu
m
Minimu
m
Range
Median

Loc
al
13
39.
0
10.
5
28.
5
25.
0

Specialist Service
Nation
Europe
al
an

Training
Europe
an

Internatio
nal

11

2

6

14

7

0

0

31.8

28.0

35.0

29.3

33.0

0.0

0.0

18.0

23.0

19.0

9.0

9.5

0.0

0.0

13.8

5.0

16.0

20.3

23.5

0.0

0.0

25.5

25.5

29.8

20.0

24.5

0.0

0.0

Table 5e: Respondent Firm Group (All Linkage Categories)
Category
Scope
Number
(n)
Maximum

All Linkages
L

N

EU

INT

95

133

20

45

39.0

36.0

40.0

36.5

Minimum

4.0

6.5

0.0

14.0

Range

35.0

29.5

40.0

22.5

Median

22.3

24.5

23.5

28.0

Note to Table 5e: Respondent Firm Group (RFG) relates to 472 individual linkages reported across eight linkage categories by
eight respondent Maritime firms.

Some highlights from tables 5a to 5e include:
•
•

In one instance the input category at a European level recorded a maximum achievable score of 40. The
only other category which came close was a specialist service linkage at the local level.
Only in the Input (European and International) and Government Agencies (Local) categories were median
scores reported in the ‘High’ perceived significance band (>30 to 40).

•

Only two linkage categories reported median values within the ‘Low’ (>10 to 20) perceived significance
band. Research and Development had median scores at European and international scopes reporting
‘Low’ perceived significance. The Training category had no linkages at European and International level
and had a median value in the ‘low’ range at a local level.

A Maritime Cluster in the Solent?
Comparing the Solent Maritime specialisation with the industry cluster model is informative. It is
apparent that the maritime firms in the Solent do have a reliance on the Solent area for input factors
such as materials, technology (Table 2) or capital. However, regarding outputs, it is clear from the V-LINC
data that this is weighted towards the national and international market rather than the local market.
This could be explained by the end product in some cases being highly specialised and hence more
applicable to larger markets.
Cluster theory is subtle on the question of reliance on export sales. A high and stable proportion of
exports is positive for clustering, as it indicates the Solent Maritime sector’s competitiveness. There is a
relatively even split between outputs to the national market and the international market, although there
appears to be an interesting lack of outputs to the European market (Table 2). Recall Porter’s (2000, p
263) view that “competitive advantages depend on the free flow of information, the discovery of value
adding exchanges or transactions, the willingness to align agendas and to work across organisations, and
strong motivations for improvement.” The low significance accorded to local industry association and
mediocre significance accorded to local industry peer linkages (Table 3b) may suggest that a gap exists in
exploiting the competitive advantages Porter describes as likely to occur in a cluster. It is unclear whether
the opportunity to spot local market niches, co-operation in marketing efforts, and stimulation of new
ideas or innovations are likely to be part of the Solent Maritime sector, as the local market represents a
small share of output.
A third determinant of Porter’s (1998b) Competitive Diamond of Local Clustering refers to firm strategy
and rivalry: there should be vigorous competition but also cooperation among local rivals. In this regard
there appears to be a relatively even split between industry peers accorded high significance at a local
level, and those accorded a low significance. This may be explained by the highly fragmented nature of
the maritime industry in which firms operating in the same sector may be unlikely to be directly
competing in the same sub-sector.
In regard to the fourth determinant, of competitive local clustering: related and supporting industries,
the V-LINC data pertaining to the Solent Maritime’s specialisation provides some clarity. Solent Maritime
companies report that the highest number (40%) of links with suppliers of specialist services is local. Of
these, almost two thirds were reported in the top two perceived significance bands. Solent Maritime
firms surveyed report 90% to 100% of linkages in the categories industry association, training and
industry peers as occurring within the UK (when local and national linkages are combined). Research
linkages on a local scale comprise 61% of all research linkages reported.
This research brings the authors to the conclusion that the data suggests the presence of a maritime
industry cluster in the Solent area that accords with the Porter model. The evidence points in the
direction of a local Maritime cluster given the large numbers of local linkages reported in the categories:
inputs, research & development, training and specialist services. In these four categories there are more
local than national linkages, albeit not by large margins in some cases. The large number of linkages in

the specialist service, industry peer, industry association and government agency categories at combined
local and national level may suggest a wider national maritime cluster.

Nevertheless there is scope to enhance certain aspects of the cluster dynamic in the Solent area. State
industry development agencies actively promote improved cooperation amongst industry peers through
such forums as the UK Marine Industries Alliance. A cluster organisation already exists, Marine South
East, which performs activities such as networking and enhancing access to funding and research links
between industry and academia. These activities, if encouraged and funded to a greater degree by local
and national government may encourage increased industry association and linkages between industry
peers at a local level.
The authors believe that a thorough understanding the nature, scope and perceived significance of the
linkages within the Solent Maritime ecosystem can point to actions to strengthen the sector through
Porter type linkages. The next section develops these ideas.

Policy Recommendations
Having reviewed the policies adopted in previous reports (BIS, 2011, UKTI, 2013) and examples in
practice, this section includes a number of recommendations which are actionable at a national level, to
further aid development of the Solent Maritime cluster.
These are summarised below, and are explained in detail thereafter:
1. Enhance the role of the Marine South East cluster organisation currently operating as part of the
maritime sector in the Solent area.
2. Strategically develop more collaborative firm to firm and academic linkages to enhance innovation within
the Solent region.
3. Examine the reasons for lower outputs to European markets than international markets outside the EU
and strategically aim to develop outputs to the EU market.

1 Build on and Develop the Marine South East Cluster Organisation
The researchers suggest enhancing the roles and responsibilities of Marine South East, the existing cluster
organisation responsible for the maritime cluster in the Solent area.
DG Enterprise (2014) states that, “Clusters operate together in regional markets. 38% of European jobs
are based in such regional strongholds and SME participation in clusters leads to more innovation and
growth. There are about 2000 statistical clusters in Europe, of which 150 are considered to be worldclass in terms of employment, size, focus and specialisation. According to the European Cluster Excellence

Scoreboard2, for a number of selected emerging industries and regions in the period 2010-2013, 33.3 %
of firms in clusters showed employment growth superior to 10%, as opposed to only 18.2% of firms
outside clusters”.
ICN (2014) suggests that a cluster organisation can have a significant influence on strengthening
collaboration within the cluster and facilitating information exchange, training and seminars, joint
cooperation projects, marketing and public relations, as well as internationalisation. Furthermore, they
suggest that the cluster organisation facilitates access to demand, skills or suppliers within the cluster or
neighbouring clusters and thereby enhances the natural, positive spillover effects in the cluster.
Additionally, ICN views cluster programmes as an integral part of an effective innovation policy at
regional as well as national level, and notes that cluster organisations are essential for the execution of
cluster policies.
Figure 3: National Industry Association Linkages reported by the Solent Maritime Cluster

Note to Figure 3: The red lines are industry association linkages reported in the High perceived significance band (>30 to 40),
the blue lines indicate linkages in the Medium, Low and Tenuous bands.

The V-LINC cluster maps and results (Figure 3, Figure 4, Table 3b and Table 3c) show scope for a cluster
organisation to support interactions and collaborations between firms within the Maritime sector. Only
in 3 instances nationally and 1 instance locally, were industry association linkages reported in the High
perceived significance band (>30 to 40); these highly significant linkages are identified (coloured red) in
figures 3 and 4. This recommendation is supported by the policy strategy published by the UK’s
2

http://www.emergingindustries.eu/Upload/CMS/Docs/ECES_Pilot.pdf

Department for Business, Innovation & Skills (BIS, 2011). It anticipates that much of the growth will take
place within the marine supply chains. It advocates utilising the UK’s regional marine and maritime
clusters located in regions of recognised marine and maritime strength. It is also engaging with Local
Enterprise Partnerships (LEP) and the Devolved Administrations in the case of Northern Ireland, Scotland
and Wales. In the case of the Solent area, a Solent growth strategy is under development by the LEP, with
marine inputs from Hampshire County Council and a time-limited Solent Maritime Forum established by
BIS.

Figure 4: Local Industry Association Linkages reported by the Solent Maritime Cluster

Note to Figure 4: The red lines are industry association linkages reported in the High perceived significance band (>30 to 40),
the blue lines indicate linkages in the Medium, Low and Tenuous bands.

2 Strategically develop more collaborative firm to firm and academic linkages to
enhance innovation within the Solent region.

Figure 5 and 6 illustrate that national Industry Peer and Research linkages are more numerous and of a higher
perceived significance than local Industry Peer linkages. From Table 2, we can see that just over 60% of Industry
Peer linkages are national while only 30% are local.

Leveraging the role of the local cluster organisation – Marine South East, through activities such as
business networking, consortium building, and improving access to public funding may increase the
frequency of these linkage and their perceived significance, thus creating growth through innovation and
collaboration.

Figure 5: National Industry Peer Linkages reported by the Solent Maritime Sector

Note to Figure 5: The red lines are industry peer linkages reported in the High perceived significance band (>30 to 40), the
blue lines indicate linkages in the Medium, Low and Tenuous bands.

Figure 6: Local Industry Peer Linkages reported by the Solent Maritime Sector

Note to Figure 6: The red lines are industry peer linkages reported in the High perceived significance band (>30 to 40), the
blue lines indicate linkages in the Medium, Low and Tenuous bands.

3 Examine the reasons for lower outputs to European markets and strategically aim
to develop outputs to the EU market
It is unclear from the data the reasons behind lower output linkages with Europe when compared to
output linkages internationally (external to Europe). Although input linkages external to the UK are
sourced equally from Europe and international markets (Table 2). However, Specialist Service linkages
follow a similar pattern to output linkages. It may also be the case that EU output linkages in traditional
markets have remained static whilst exports to non-EU markets have increased. Indeed this has been
reported to be the case by UK Trade & Investment (UKTI, 2013).
Figure 7: International Output Linkages reported by the Solent Maritime Sector

Note to Figure 7: The red lines are research & development linkages reported in the High perceived significance band (>30 to
40), the blue lines indicate linkages in the Medium, Low and Tenuous bands.

Some reasons for the stark difference between European and non-European international outputs may
be found in the UKTI report. Specifically it states that the European market is highly developed and
markets such as Brazil, India, Australia and China have exhibited much more vigorous growth in recent
years.
Further study may be required in order to ascertain any factors involved (such as historical links between
the UK and non-European trading partners for example). In any case, following on from the researchers
first policy recommendation if further study reveals that potential output linkages within Europe are not
being exploited to maximum effect, enhancing the role of the local maritime cluster organisation, and
making maximum usage of its increasing involvement with the Local Enterprise Partnerships will be of
even greater importance.

Figure 7: European Output Linkages reported by the Solent Maritime Sector

Note to Figure 7: The red lines are research & development linkages reported in the High perceived significance band (>30 to
40), the blue lines indicate linkages in the Medium, Low and Tenuous bands.

Closing Remarks
This paper has described and applied the V-LINC methodology for identifying and analysing the linkages
that Maritime firms in the Solent area engage in. If the UK is to sustain its historical position as a global
supplier of maritime products and services, it will require government and enterprise involvement. A
change in behaviour may be required at company level, with the Government, its agencies and the
research sector playing a key collaborative role in this process. The analysis of the Maritime sector in the
Solent area shows evidence of strong existing and fledgling research, development and innovation
linkages. It is encouraging that most of these linkages are at the local level. Strategically the UK needs to
strengthen and expand the maritime sector in order to both protect existing jobs and infrastructure, and
create new employment and investment. To do so it is vital that linkages between local industry peers in
the Solent area are encouraged and grown.
The authors are presently applying the V-LINC methodology to seven Triple Helix Clusters in the ICT sector
across Europe in the Be Wiser project (www.be-wiser.eu) in order to map their constituent firm’s
connections, and to highlight existing linkages within partner clusters. Additionally the analysis is being
applied to tourism and agri-food sectors in County Cork, Ireland. Looking to the future, V-LINC holds the
potential to strengthen the literature on network analysis and global value chains, and to support
member states’ Smart Specialisation strategies as required by the EU Commission.
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